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The Elcontrol Fluid Level Control System gives 
automatic control of pumps, electrically 


operated valves and alarm signals. 
As it is fully electronic, and very sensitive, 
liquids having high specific resistance can be 


controlled by it. It is particularly suitable for 
water in any condition, sewage, sludge and 
industrial _ effluents. 





This Elcontrol equipment, for a simple level 
control installation, may cost as little as £20. 


ELCONTROL 10 wyNDHAM PLACE - LONDON W.1  AMBassador 2671 
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Here's A SCHEME for a 
modern laboratory that could so | 


easily bestill more modern. FORMICA | CHEMICAL RESISTANCE — Unaffected by 
“e a most chemicals in everyday use. Wide range 
working surfaces would put it vears | of cheerful, permanent colours and patterns. 
5 7 RESISTS HEAT— Unaffected by temperatures 

up to 130°C. (266°F). 
TOUGH AS STEEL and hard as glass, but 
virtually indestructible. It comes up | ‘Wu™ © the touch. Won't chip, won't 

crack, won’t craze. 

EASY TO CLEAN—A wipe with a damp cloth 
keeps it gleaming. Its hard, non-porous 


surface cannot hold dirt or germs. 
hard treatinent. Its cost may be a FIRST COST 1S LAST COST—No renewals, 


ahead. This tough, smooth surface is 


smiling through year after year of | 


negligible maintenance. The saving in clean- 


little higher but it is amply repaid. ers’ time and materials alone is impressive. 






De La Rue are the sole registered 


: sige = Working surfaces of Formica-in the 
users in Great Britain of the trade mark FORMICA o & fi of 


Laboratory of a famous London Hospital. 





PUTS YOU YEARS AHEAD | 


For full information about FORMICA please write to: 


THOMAS DE LA RUE & COMPANY LIMITED, PLASTICS GROUP, Iinperial House, 84-86 Regent Street, London, W.1. 
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Plant for the Chemical Industry 


for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE, SEDI- 
MENTATION AND THICK- 
ENING, SEPARATION OF 



























































SOLIDS FROM LIQUIDS, 
SODA RECOVERY. WET 
| MATERIAL HANDLING 
| 
| including | 
/ AGITATORS CAUSTICIZ- | 
/ ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
DEWATERING MACHINES, 
= ROTARY, VACUUM FIL- é 
{ Rota TERS, SAND WASHERS ‘ . 
ry Pulp Washing Muchine, with ‘ * Rota r Filler, with T 
Pitch Pine Trough, Wash Gear and SLUDGE PUMPS, rv Vacuum Filer, with tated 
por Knife THICKENERS, etc. 
UNIFLOC LIMITED Phone : Swansea 5164 (6 lines) 
— SWANSEA — Grams : Unifloc, Swansea 
r Al ways spectly 
= Venkind 





Welclect COOLERS, STILLS, 


and other types of tubed components in mild or 
stainless steel, for all industrial purposes. Illustrated 


is a mild steel cooler for the Chemical Industry, 
22 feet. long and fitted with an expansion joint. 


Robffnwli Utes Olld EXPORT INQUIRIES INVITED 
ROTHERHAM Telephone $201-6 | (dined 





H-~pwood 
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for RESEARCH, INDUS TRY and- EDUCATION 








© UR MODERN LABORATORIES are individually planned and 

designed for their particular purposes in Research, Industry and 
Education. Sixty years’ widespread experience enables us to offer 
suggestions and designs based on the best of present-day develop- 
ments. We utilise results of established motion study researches 
in planning our laboratories : for eliminating unnecessary walking 
and transport ; for comfortable seating ; to minimize body move- 
ments ; and for glarefree lighting and efficient ventilation. Our 
fitments allow for easy dusting and cleaning, ease of accessibility 
and abundant storage space. They can be planned with a view to 
future re-arrangement. 


. : : . 
Our Technical Department is always available for free consultation 
and advice. 


Some Laboratories recently equipped by us are: 


Ressareth eG TOD | | Saini ice ccusnsednercovenssciscassacses The Distillers Co. Ltd., Penicillin Factory, Speke. 
- oe is. * eaeneadatab sab agieeenenees ach eeadscne’ Newton Chambers & Co, Ltd., Thorncliffe. 
Oil — .ceccocccdndicccsodsrcccescncsdnsoccccsecssssobondvosésosbeceece C. C. Wakefield & Co. Ltd., Hayes and Stanlow. 
General and Routine —o.seececccescecsecsecencscenecsecenencees The Express Dairy Co. Ltd., London. 

Production ecccoee seciesusbescnadeussnbsassenepcuncncectegsel fo MANNIE GN EaREay MENS 


Penicillin Routine aod Genie, Blochemical ecsbeneteses Glaxo Laboratories Ltd., Greenford, Watford, 


London, Barnard Castile and Aylesbury. 
Research and Bacteriological ...........sssecscceeseesceeverceees International Chemical Co. Ltd., London. 
GB sresiace . Dussek Bros. & Co. Ltd., Crayford. 


CHARLES. ‘HEARSON & C° L” 


68 WILLOW WALK: BERMONDSEY LONDON : SEI 
(BERmondsey 1331/32, 2456) 
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Fine chemicals 


Boots Fine Chemicals have gained a 
world-wide reputation by their consistently high standard of 
quality and by their reliability. 








Manganese dioxide 
Black precipitated 45° and 60/65% 


Potassium permanganate, 
B.P. and Technical 


Todides 


— Potassium Iodide B.P. & Sodium Iodide B.P. 
Also Iodine Resublimed B.P. & Iodoform B.P. 


Enquiries welcomed by the Wholesale & Export Dept. 
BOOTS PURE DRUG COMPANY LIMITED NOTTINGHAM ENGLAND 


Tel.: Nottingham 45501. 
London Sales Office: 71 Fleet St., London E.C.4._ Tel.: Central 0111. 








26 April 1952 THE CHEMICAL AGE v 








INSTRUMENTS 









Chemical processes require 
for their successful opera- 
tion instruments of proven 
accuracy and_ reliability. 
That Foxboro Recorders 
and Controllers satisfy 
these demands is evinced 
by the large number used 
throughout Industry. 





Foxboro Automatic Con- 
trollers are available in 
various models designed 
to meet the needs of practically 
every process application. 


FOXBORO-YOXALL, LIMITED 
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PACKAGES FOR ALL TRADES 


Chemicals, Wine, Spirit, Beer and Foodstuffs, Etc. 


Woop BARRELS 
NEW OR SECONDHAND 
All Specifications, Timbers and Linings to suit your products 







See our display at 


B.LF. OLYMPIA STAND CLI. 


including the latest best seller 


LITHOGRAPHED DRUMS 
= 


NEW DRUMS AND KEGS 
BLACK IRON -: TINNED ~-_ LINED 
GALVANISED AND TIN PLATE 


RECONDITIONED DRUMS 


LARGE STOCKS OF ALL QUALITIES 
WITH OUR GUARANTEE 


H. NOBLE (Coop) [TD 


Reg. Office: WHITEFIELD PLACE, GIRLINGTON, BRADFORD, YORKS. 
Cables & Grams : ELBON, BRADFORD. : Bradford 41288/9/0. 







’ Phone 





Drum Works and Cooperages : 
USHER STREET, WILLENHALL LANE, WHITEFIELD PLACE, 


WAKEFIELD ROAD, BLOXWICH, GIRLINGTON, 
BRADFORD. STAFFS. BRADFORD. 


30 Depots throughout the country 
ASSOCIATE COMPANIES IN IRELAND AND EUROPE 
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Cascelloid 


POLYTHENE CONTAINERS: 
have outmoded the weighty, 
space-wasting, breakable glass 
carboy. 
*in |, 2, 5 Gallon sizes 
Fully illustrated descriptive 
folder and quotations from 


MA. 


Cas scelloid 


LETrCZSTFER 


CASCELLOID LIMITED, ABBEY LANE, 

LEICESTER. Tel: 61811 

London Sales Office: 11 Southemgusn Row, W.C.1. 
Manchester Sales Office: 7 Pall Mall, 2 


EARLS COURT STAND No. Vi2 & 15 
CASTLE BROMWICH STAND No. Céi8 @ 
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DYESTUFFS 


TESTED FOR BACTERIOLOGICAL 
AND HISTOLOGICAL PURPOSES 


REAGENTS for MICROSCOPY 


STOCKISTS OF LABORATORY 
GLASSWARE AND EQUIPMENT 


T. GERRARD & CO., LTD. 


46a-48 PENTONVILLE ROAD - LONDON - N.I. 
Telephone : TERminus 8006/7. 
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MAKERS OF ALL KINDS OF 


= APPARATUS FOR RESEARCH 
AND WORKS LABORATORIES 










STANDARD 
GROUND JOINTS 


LIQUID AIR FLASKS AND 
CYLINDERS, THERMOMETERS 
BEAKERS, FLASKS AND GRADUATED WARE 


12-14 WRIGHT STREET + OXFORD RD. * MANCHESTER 15 
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LABORATORY 
EQUIPMENT 


gues 1880 Gallenkamp have 
supplied Laboratory Equip- 
ment and Scientific Apparatus for 
research throughout the world. 
The experience behind the name 
Galilenkamp is at your service. 
GALLENKAMP 

SPECIALITIES INCLUDE : 


* Centrifuges 

%* Furnaces 

%*% Ovens 

%*%& Standard Joint Glassware 


%* Sintered Filtration 
Apparatus 


% Volumetric Glassware 
%* Incubators 

%* Water-baths 

* Stirrers 


TST eC 





WE INVITE YOU TO SEND 
FOR FURTHER PARTICULARS 


A. GALLENKAMP & CO. LTD. 


17-29 SUN STREET, LONDON, E.C.2 
Telephone: BlShopsgate 5704 (7 lines) 


Telegrams: Gallenkamp Ave., London 
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=PLASTIC= 


ACID PUMPS 
= FOR THE = 
CHEMICAL INDUSTRY 





also 


PLASTIC VALVES, 
PIPE LINES AND 
FITTINGS, 
TANK LININGS 


Full details and catalogues on 
application from : 


Rediweld 


LIMITED 


15/17 CROMPTON WAY - CRAWLEY ° SUSSEX 





























Send for leaflet 7/2 for details of the 
above new hotplate. 


We also manufacture : 
STIRRERS — OVENS 
HUMIDITY CABINETS 

INCUBATORS, ETC. 


and special apparatus to customers 
designs. 








ELECTRICALS LTD. 


14 Claremont Place, 
Newcastle-on-Tyne 2 Tel : 28617-8-9 
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FILM DRYERS 


For producing flakes and 
powders from liquids or 
slurries. Where previously 
a slurry has been filtered 
to form a cake and then 
dried on trays, the film 
dryer can often be used in- 
stead to produce continu- 
ously and automatically, a 
dried product direct from 
the slurry. 


Samples of materials can 
be tested for suitability in 


our laboratory. 
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PURE CHEMICALS AND ACIDS, 
SCIENTIFIC GLASSWARE, APPARATUS. 


. THERMOMETERS. 
HIGH-CLASS FURNISHING. 


PHOTOGRAPHIC EQUIPMENT. 


SOUTH WALES DISTRIBUTORS for all 
LEADING APPARATUS MANUFACTURERS 











‘* ANALAR”’ ACIDS AND CHEMICALS STOCKED. 
Stockists & Distributors of E-mil Volumetric Glassware. 


‘Phone: SWANSEA 55844/5 L a Nl D ° R E 9 
SW ANSEA> 


RALPH 10 
CUTHBERT 
LIMITED 23 


LABORATORY FURNISHERS 


HUDDERSFIELD 


Try the new 
* HALCO” 


Fully Automatic Balance TUBE CUTTER 


“EVERYTHING 
FOR THE LAB 3 


HUMIDIFYING EQUIPMENT 


Specially invited Laboratory Oven 















































Complete Laboratory Furnishers | | 
J 
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Radium 


EIGHING THE 


Symbol Ra. Atomic No. 88. 
Atomic Weight 225.95. 


An impression from a radiograph 
of the surface of a sliced nodular 


mass of botryoidal, carbonate type 
pitch-blende from which radium is 
ultimately extracted. 


The discovery of radium by the Curies 
in 1898 is a story of achievement hard 
to parallel in all the long history of 
scientific research. Their successes 
are even more noteworthy when it is considered 
that they employed apparatus that would be 
scorned by the modern scientist. 

Today, the research laboratory has a right 
to expect the finest equipment in its ceaseless 
quest with the universe yet unknown. 

Thus, the modern precision balance has 
features of construction denied to past genera- 
tions of scientists—features which give a 
performance that would be a revelation to 
them—such, for instance, as STANTON 
have introduced into their Micro-Chemi- 
cal, Aperiodic, Projected Reading Balance. 


Write for our literature. 


You can rely on STANTON—Best and British. 


THE CHEMICAL AGE 


ELEMEN~ 


The STANTON Micro- 
Chemical, Aperiodic Pro- 
jected Reading Balance 
(M.C.1.A.) with a capacity of 20 g., 
has a side action release, automatic- 
ally operating illumination and 
projected reading to avoid eye- 
strain. Sensitivity of 0.01 mg. per 


division permitting accurate 
estimation to within 2 to 3 micro- 
grammes. An outstanding 


achievement in British 
Craftsmanship which serves 
science in over 40 countries. 


xili 


rs 








® STANTON prscision sauances 


frede Mark 


Stanton Instruments Ltd., 119 Oxford Street, London, W.1. 
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FLUOR SPAR 
HIGH GRADE 
GLEBE MINES LTD. 


EYAM ... ... Nr. SHEFFIELD 











Telephone: EYAM 241—Telegraphic Address: FLUORIDES EYAM 

















Completely splashless in operation— 


The ALL FILM FLOW induced draught Cooling Tower is ideal for most cooling processes 


FILM COOLING TOWERS (1925) LIMITED 


LIONEL ROAD += KEW BRIDGE + BRENTFORD + MIDDLESEX 
Telephone : Chiswick 2953/ Telegrams : Aloof, Westphone, London 
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The Celanese Organisation is able to supply a number of chemical products 
to a wide range of industries. These products include: 








fn 
Acetamide Tech, Ethyl Methyl Cellulose 
Acetic Acid (‘Celacol EM’) 
Acetic Anhydride Isopropyl Ether 
Acetone Methyl Cellulose (‘Celacoi 
Cellulose Acetate M’ and ‘Celacol MM’ in various 
Diethyl Sulphate Vaonmty Gnaey 
Ethyl Acetate Monomethylamine (free 
Fthylene Dichloride from di- and tri-methylamines) 

¥ Ethyl! Ether Trichlorethyl-phosphate od 








Research in the production of chemicals and their application is continuously 
in progress in the Celanese laboratories and enquiries are invited for the 
types of chemicals listed and products allied to them. 





The Company’s technical staff 
is available for consultations or 
discussion and correspondence 
should be addressed to :— 


Chemical Sales Department 
CELANESE HOUSE, HANOVER 
SQUARE, LONDON, W.1. 
British Cefanese Limited are the frepeiees of the 
Trade Marks ‘Celanese’ > ‘Celacol 
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Protection against corrosion 
rightly begins with the 


\ design of the plant and then 

\ depends upon the use of the 
\ right materials, the correct 
manufacturing procedure 

\ \ and, finally, efficient and 
regular maintenance. Nutra- 

' lines—which provide the 

complete answer to most 

corrosion problems—are a 

group of chemically inert 

materials and processes used 

for the design and con- 


struction of acid-proof plant 
® and equipment. 


o vt * 
% 4 oO Iilustration ; Europe’s most up 
CS to date plating shop entirely 
% } protected with Nutracote. 


PLATING TANKS PICKLING TANKS 
FUME EXTRACTION SCRUBBING TOWERS 
ACID-PROOF FLOORS ACID NEUTRALISATION 
PLATING EQUIPMENT ACID PIPE-LINES 
ACID STORAGE COATINGS 


TANKS & LININGS LTD. 


CORROSION ENGINEERS MUTRALINES 
1, TOWN WHARF - DROITWICH - WORCESTER Wee 


Telephone: DROITWICH 2249/0, 3306 Telegrams: TANKS, DROITWICH Qrrat 
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INDUSTRIAL} 


WILKINSON 


CHEMICALS 


HYDROFLUORIC ACID 


ANHYDROUS AND SOLUTIONS ALL 
STRENGTHS ALSO PURE REDISTILLED 











40° w/w 
FLUORIDES, Neutral SILICOFLUORIDES 
Sodium, Magnesium, Barium, Magnesium, Zinc, Ammonium, 
Potassium, Lead, Zinc, Ammonium, Barium, Potassium, Lead, 
Aluminium, Lithium, Chromium. Hydrofluosilicic Acid. 


BOROFLUORIDES 
BIFLUORIDES (Acid) Sodium, Potassium, Ammonium, 


Lead, Copper, Zinc, Cadmium, 











Ammonium, Sodium, Potassium. Fluoboric Acid Solution. 
DOUBLE FLUORIDES (Cryolites) 
Sodium HexafluoAluminate Potassium HexafluoAluminate 
@ OTHER FLUORIDES TO SPECIFICATIONS 
GLASS ETCHING AMMONIA WHITE ACID 
ACIDS and VITROGRAPHINE 


JAMES WILKINSON € SON L® 
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Telephone : Telegraphic Address : 
Clerkenwell 2908 ** Gasthermo, Barb, London ”’ 
Teave ‘mane 


B. BLACK & SON, Ltd. 


180, GOSWELL ROAD, LONDON, E.C.lI. 





Makers of Industrial, Laboratory and Research Thermometers 





Fluid-in-Glass Thermometers, graduated on stem, for determining 

temperatures between —200° C. & 520° C. with an accuracy, 

corrections and ppc ng Ag within the limits permissible to 
obtain N.P.L. Certificates. 


The filling in the etchings is heat resisting and is insoluble in all 
solvents with the exception of those that attack the glass itself. 
Makers of Calorimeter Thermometers, also Hortvet Thermo- 
meters for freezing point depressions, etc., etc. 
Of all the principal Scientific Instrument and Laboratory 
Apparatus Manufacturers. 











4 
Ottiotl 
TARE BEAM 
BALANCE 


Vitreous enamel base— 
flat. Vitreous scale pans 
6” diameter. Weighs ts . yo - 
up to 200 grms. x i ae 
periods of .| grm. 
without the necessity 
of using weights. 
Sensitivity .05 grms. 
Capacity 2 “kilograms. 


Price - £7-15-0. 


ious Leuspot Lat 


SCIENTIFIC INSTRUMENT MAKERS + LABORATORY FURNISHERS 
351 AIGBURTH ROAD, LIVERPOOL 17. LAR. 1172. 
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| Backed by ot) YEARS’ experience 


in transit weighing 
* 
THE ONLY TRULY CONTINUOUS CONVEYOR 
WEIGHER ON THE BRITISH MARKET 








Illustration shows the totally 
enclosed ‘* ADEQUATE”’ 
Weigher with recorder box 
doors open. 


CONFORMS TO BOARD 

OF TRADE REGULATIONS 

AS A LEGAL WEIGHING 
INSTRUMENT. 


Automatically and continuously records and graphs the totalised weight of materials 
passing over any type of endless conveyor. 


THE « ADEQUATE’’ CONVEYOR WEIGHER is weighing and total- 
ising run o’ mine coal on one idler only and successfully records the 
weight of unevenly spaced bags on only eight feet of conveyor. 


* 
Has no cumbersome weightable and can be fitted without structural 


alteration to any existing conveyor in the minimum of head room. 
Needs no extra housing. 


Write for particulars to :— 


ADEQUATE WEIGHERS LTD. 


BRIDGE WORKS - SUTTON -: SURREY 
"Phone: Vigilant 6666/7/8 
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A scientific service 





Nee 


The Weekly Journal 
of Chemical Engineering and | 
Industrial Chemistry 
ANNUAL SUBSCRIPTION — £1-i15-0 
Including THE CHEMICAL AGE YEAR BOOK free of charge 
HOME AND OVERSEAS 
THE CHEMICAL AGE 


BOUVERIE HOUSE 
FLEET STREET 
LONDON, E.C4 


Publisher and Manager  P. Blundell Boycott. 
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Telephone No. : Telegrams : 
CENTRAL 3212 Established 1919 ALLANGAS, FLEET, 
26 lines LONDON 
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We are exhibiting at the British 
Industries Fair, Olympia from 
May 5th to [6th, Stand No. B.22. 
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This leaflet gives 7 QUICKFIT # 
fuller information Stadier Still 


for the continuous 
distillation of water 


The assembly of the Stadler Still is quite simple and consists of only three main 
components : a standard interchangeable |.500 ml. flask, a specially designed con- 
denser, and a pivoting clamp. Water level is maintained by balancing the Still ona 
special pivot arrangement, integral with the clamp which can be mounted in an 
ordinary retort stand boss. An economical supply of highest quality distilled water 
is thus provided easily and-economically. 


QUICKFIT & QUARTZ LTD. 


INTERCHANGEABLE LABORATORY GLASSWARE - INDUSTRIAL PLANT IN GLASS 


Orders & Enquiries to :;Dept. Q.B., ‘“‘Quickfit”” Works, Stone, Staffs. Phone: Stone 48! 
Head Office: 1, ALBEMARLE STREET, LONDON, W.1. 
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4 
WIREWORK 


WOVEN WIRE 


Sieving Window Guards 
Screening Machinery Guards 
Strainers Baskets 

Wire Brushes, etc. Trays, etc. 


Chain Link Fencing 


F. W. POTTER & SOAR LTD. 


PHIPP STREET - - LONDON, E.C.2 
Telephone—Bishopsgate 2177 














RES. ALLOYS. 


_ = rl 
ND THEIR LATEST 


ty ;. 


HH 


PLEASE SUBMIT YOUR ENQUIRIES & PROBLEMS TO — 


NEW METALS & CHEMICALS LTD 


16, NORTHUMBERLAND AVENUE, LONDON, W.C2 


White srams —.Newmet, P ables —Newmet. London 





WAREHOUSE CRAVEN HOUSE, CRAVEN STREET, W.C.2 





hiya 
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en Mipment 
for rubber 
and plastic 
iiboratories 





equipment includes Internal Mix 


‘Extruders, Presses, Vulcanising 


The machine illustrated is ay 
two-speed 13” x 6” Mixing Mill 
arranged for steam heating 
and water céoting: =. 

Write for leaflets 314 and 317/I. 


FRANCIS SHAW AND COMPANY LIMITED 
CORBETT STREET MANCHESTER |! ENGLAND 
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Thermometers .. . z 
for all Laboratory Purposes 


EST: 7EC01 1888 


Specially designed Thermometers for all Laboratory purposes. 














Engraved-on-Stem mercury and spirit filled Glass 


N.P.L. Certified 
Thermometers. 


if required. 


Fahrenheit and Centigrade Ranges. High Precision Thermometers 


made to Standard Specifications for 


Indelible Engraving resistant ee 
Scientific Research. 


to the action of oils 


and spirits. Short Range Short Stem, Calorimeter and Secondary 


Standard Thermometers. 


Glass Sheathed Insulated Thermometers for Chemical purposes. 
Precision Hydrometers for Density, Specific Gravity & all Arbitrary Scales. 


ames G. H. ZEAL Lp. ae 





LIBERTY ZEALDOM, 
2283/4/5/6 LOMBARD ROAD, MORDEN ROAD, LONDON, S.W.19 *OUEHONE: 











AN H.F. ULTRASONIC GENERATOR 


FOR RESEARCH LABORATORIES | 


Equipped with special transducer for 
immersion in conductive liquids 


TT generator has been developed to assist industrial 
research laboratories in their studies of ultrasonics. : 

It is capable of providing the highest ultrasonic power out- 
puts within reach of a commercial instrument. And it covers | 
the frequency range in which high intensities can be generated 
by a quartz crystal. 

The transducer can be immersed in conductive liquids. 
This is a unique feature of the apparatus. All the incon 
venience and power loss of operating the crystal under 
transformer oil is avoided. 

The generator comprises a control panel with meters, © 
power oscillator, output voltmeter, relay panel and power 
supply. It is mounted in a tubular frame. Trolley wheels 
make it easy to move about, and the cover is adequately 
ventilated. Mains supply is 230 volts 50 c/s. Power consump- 
tion up to 1.5 kilowatts. 


a The Mullard Ultrasonic Generator, type 

Mullard] E.7562. Dimensions: Height 3’. Width 

“E> 1’ 4". Length 2’. Weight 2 cwt. 16 lb. 
A Please write for full technical details. 











NORTHERN AGENT: ae peer eel a SCOTTISH AGENT: 
F.C. Robinson & Partners, Ltd., "72" cape Hill, Smethwick. -. Land, Speight & Co. Ltd., 
287, Deansgate, Manchester, 3. > Smethwick 0977 73, Robertson Street, Glasgow, C.2. 


MULLARD LTD., EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2. TEL: GER. 7777 
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ANALYTICAL NEOTRON BALANCES 


—= 


MODEL 24a 


IMPROVED BEAM 
ASSEMBLY WITH 
BUILT-IN SENSITIVE 


ADJUSTERS AND 7 
POINT ARRESTMENT. 


CAPACITY 200 GRMS. 


SENSITIVITY 0.1 MGM. 


KNIFE EDGES AND 
PLANES OF FINEST 
} 4 on oe Ney yd 





Of modern design and excellent performance, this balance 
possesses the qualities of accuracy and dependability so 
essential for analysis and research. 


IMMEDIATE DELIVERY 


The Neotron series of balances is comprised of ten models which 
cover a wide variety of uses in the educational and industrial field and 
combine good workmanship, reasonable delivery and competitive prices. 


FULL DETAILS ON APPLICATION TO :— 


THOMSON, SKINNER & HAMILTON, LTD. | 


| 137, SAUCHIEHALL STREET, 

| ge _ GLASGOW, C22. 1 

| o 4 

| Telephone : DOUGLAS 2842-3-4 ESTD. 1903 Telegrams : ARGAND, GLASGOW | 


COMPLETE LABORATORY FURNISHERS 
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CHAPMAN & HALL 


LABORATORY INSTRUMENTS 
Their Design and Application 
by 
A. Elliott, PH.D. & J. Home Dickson, M.SC. 
Size: 8%" x Sy" 416 pages 193 figures 32s. 6d. net 


A treatise on the design and use of instruments in the laboratory, stressing the 
principles on which good design is based. The scope of the book covers mechani- 
cal and optical instruments, or parts of instruments, 
used in laboratories and workshops. 


LABORATORY DESIGN 





(Asst. Director, Mellon Institute, U.S.A.) 
Size: 11}” x 82° 404 pages 300 illustrations 96s. net 
The book presents authoritative and up-to-date advice and essential data on 
design, location, construction and equipment of laboratories for research, 
educational institutions and for industries. 





37 ESSEX STREET, LONDON, W.C.2. 























“LECFUR” 


Electric Furnace 


Operating temperature 1400°C 
(1500°C for short periods) 


(Prop : Herbert Alexander & Co. Ltd.) 


CHARMOUTH STREET, LEEDS 


H.T. LABORATORY 


THE LEEDS ELECTRICAL CONSTRUCTION CO. 


Makers of Electric Furnaces and’ Ovens 


Telephone : LEEDS 20655. Telegrams : ALEXSON LEEDS. 
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Sowers for all Laboratory Apparatus 


MODEL 200 AUTOMATIC 
DIRECT READING BALANCE 


A single pan balance eliminating the use of 
all weights. Capacity 200g. sensitivity 
1/10th mg. 


Full details on request 








UNIVERSAL OVENS 


Available in two temperature ranges, 
0-200° C. and 0-300°C. Thermostat dial 
calibrated in degrees centigrade. 


Attractive and durable cream enamel 
finish. 


Full lists and details gladly sent on request 


J. W. TOWERS & COMPANY LTD. 


Complete Laboratory Furnishers 


WIDNES. 


Widnes 2201 (5 lines) 
MANCHESTER : 44, Chapel Street, Salford, 3 
LIVERPOOL: 134, Brownlow Hill, Liverpool, 3 


—e ee 28, Bridge Road, Stockton-on- 
ees 





THERMOSTAT UNIT 


A combined heater-stirrer unit for fitting 
to any small bath and maintaining any 
desired temperature up to 100° C. +-0.1° C. 
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Si ‘ ; 
Bore, °° 8 inch 
To British and 

rican 
Standard 
'Me@htsions 


FLANGES 


To British or 
American epee” 
Dimensions an 


Threads 
't piso SLIPBORED 
: am WELDING 


HOSE Coup. 
FITTINGS ron 


ALKATHENE AND on 
LASTIC TUBES s 


* 
HIGH JOINT STREN 

G 
COMPRESSION FITTINGS 


. 
ALL FITTINGS 
‘AILABLE IN 
RESISTANT GUN METAL 


= EASY 
ROWNALL » CLEAN 


LABORATORY FITTING 
Chrome. Polished 
ered Brass 


SPECIFICATIONS 


e, 
and Lacqu 


e 
Send for Cat aes 
anish. 


ol alogues, 
Prices, Data, Ete. 


DONALD BROWN (Brownall) LTD. 
LOWER MOSS LANE MANCHESTER 15 


DONABROW” M 
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EXELO 
PATENT PENDING 









THE NEW 


EXELO. 
SAFETY 
PIPETTE 


AN IMPORTANT DEVELOP- 
MENT IN THE DESIGN OF 
VOLUMETRIC PIPETTES 





until, mioeoecB 


PPEDDOEDD PRODDED) FPP FE PP 


a 





gina 





WITH 
EXCLUSIVE METHOD 
OF RAISING LIQUID! 








ENTIRELY OPERATED BY 
HAND 
so 
PROTECTS OPERATOR 


FROM NOXIOUS LIQUIDS 
AND VAPOURS 


PARTICULARLY USEFUL 
FOR RADIOACTIVE AND 
OTHER 
DANGEROUS SOLUTIONS 


BULB GRADUATED AND 
MICRO TYPES OF ALL 
CAPACITIES AVAILABLE 


OBTAINABLE FROM MOST 
LABORATORY FURNISHERS 


Write for descriptive leaflet and 
price list to manufacturers 


W. G. FLAIG % SONS 


LTD. 
39 WATERLOO ROAD, 
CRICKLEWOOD, N.W.2 


Grams: » eae 
Flaiglas, Crickle, GLAdstone 
London 3758 
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Electrical belt conveyor feeding directly from store 


When it pays to stand sfill 


THE LESS THE MAN AT THE BENCH MOVES ABOUT, the 
greater his output will be. It pays to have him 
standing still. If you cannot reduce his unproduc- 
tive movements by changing your factory layout, 
you may still be able to do so by installing electrically 
driven mechanical handling equipment. And by 
giving him electrically powered hand tools you will 
put both the power and the work directly into his 
hands. By using electricity in these ways you can 
raise productivity and make efficient use of the 
available supplies of power. 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help 
you to get the utmost value from the avail- 
able power supply. They can advise you on 
ways to increase production by using 
Electricity to greater advantage—on 
methods which may save time and money, 
materials and coal, and help to reduce load 
shedding. Ask your Electricity Board for 
advice: it is at your disposal at any time. 


PRODUCTIVITY 


Issued by the British Electrical Development Association 
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3 PROCESS CONTROL INSTRUMENTS | 


for the Chemical Industry 








Indicators, Recorders, Controllers for— 


FLOW, VOLUME, PRESSURE, 
TEMPERATURE, HUMIDITY, 
WEIGHT, SALT CONTENT, 
pH VALUE, GAS ANALYSIS. 


Made by 
HARTMANN & BRAUN A.G. __ ‘Pehavi C’ pH Meter 


Sole Agents for U.K.:— 


KANDEM ELECTRICAL LTD. 


7il & 715 FULHAM ROAD, S.W.6. 
RENown 2387. 














MIXING 


MIXING MACHINES 
FOR ALL PURPOSES 


LIQUIDS, POWDERS and PASTES 
ELEVATORS and CONVEYORS 
ROTARY AIR LOCKS 
SACK STACKERS 
MAGNETIC SEPARATORS 
SHEET METAL FABRICATION 


4WOOD COMPONENTS 
;. Large or small quantities 


























THE “AUTOSELL’’ MIXER Patent No. 260745 


W. ROWLANDSON & €O. 


HYDRAULIC, CHEMICAL AND GENERAL ENGINEERS 
41 CYPRESS AVENUE, WHITTON, MIDDLESEX "Phone : Popesgrove 1566 
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THERMAL REFRACTORIES 





Group of Porous Alumina Filtering Devices 


To meet the present day demand for refractory materials capable of withstanding increasingly 
high temperatures, we are now manufacturing a range of special high temperature refractory 
products, including a number of pure oxide refractories. 


@ THERMAL MULLITE. . . . Supplied mainly in the form of tubes for 
use as pyrometer sheaths, combustion tubes, 
electrical insulating formers, etc. 


@ THERMAL ALUMINA ) Tubes, crucibles, bricks, shapes, etc., as 
f . well as in bulk and cements for insulation 
@ THERMAL MAGNESIA purposes. 
@ THERMAL ZIRCON .... . As above, but not supplied in bulk or in 
cements. 
@ THERMAL ZIRCONIA Although not yet developed to the same 
. « extent as the other Thermal refractories, 
@ THERMAL THORIA small pieces can readily be supplied. 


Send for a copy of our new Refractory Ware booklet, available on request. 


THE THERMAL SYNDICATE LTD. 


Head Office : Wallsend, Northumberland. 
London Office : 12-14 Old Pye Street, Westminster, S.W.1. 
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FVANS ADLARD & CO. LTD. WINCHCOMBE’GLOS. 





TANTIRON seen 
prs 


Tantiron, the registered trade name applied to 
Silicon iron castings, was first cast and produced on 
a commercial scale by The Lennox Foundry Co. 
before 1910, so we are well justified in our claim 
that it is the first—and still the best—high silicon 
resisting iron. 


Tantiron is manufactured into Pumps, Valves, 
Dephlegmators, Pipes, Cocks, Absorption Towers, 
Pans, Reaction Vessels, Coolers, etc. 

Tantiron resists most of the known persistent corrosive 
agents. Tantiron Pipes, Valves and Fittings are subject to a 
hydraulic test before despatch and test certificates 
furnished when requested. 











LENNOX FOUNDRY CO., LTD., 
Tantiron Foundry, Glenville Grove, London, S.E.8. 
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BAKER PLATINUM LIMITED 


(leOX0 


The Baker ‘ Deoxo ’ Gas Purifier provides a highly efficient and 
trouble-free catalytic method of removing unwanted oxygen from 
hydrogen. Also the removal of either of these gases from : 
Nitrogen, Argon, Helium, Neon, Carbon Dioxide, and saturated 
hydrocarbons. 

The ‘Deoxo’ standard Purifier will remove up to 1% oxygen or 
2%, hydrogen. High purity is consistently produced, the 
remaining impurity being less than one part per million (,ooo1 %). 


OPERATIONAL ADVANTAGES 









As catalytic reaction commences at room tempera- 
ture, this purification system offers the following 
advantages : NO auxiliary heating required ¢ NO 
water cooling required e NO operating expenses 


NO maintenance ex pense if 


D>, 


eR PRS ARBE COC OS: LARGO O TI 


A copy of the illustrated publication, 
giving full details of the ‘deoxo’ process, 
will be forwarded on application: 

Technical representatives are always 


available for consultation and advice. 





BAKER PLATINUM LIMITED 
52 HIGH HOLBORN, LONDON, W.C.1 


Telephone: CHAncery 8711 


*Deoxo’ 200-50 Model 
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CHEMICALS 













HYDROGEN PEROXIDE 

EROXYGEN COMPOUNDS including: Sodium Percarbonate 

Sedium Perborate @ Urea Hydrogen Peroxide @ Persulphates 
‘ Benzoy! Peroxide and other Organic Peroxides 


BARIUM COMPOUNDS 
including: Blanc Fixe @ Barium Carbonate Precipitated 
Barium Chloride @ Barium Hydrate 
«Sodium Sulphide @ Sulphated Fatty Alcohols 

“ m Metasilicate @ Detergents 


-APORTE 


LAPORTE CHEMICALS LTD., LUTON. 


Telephone: Luton 4390 Telegrams. Laporte Luton 





’ € « * as 

Please write or telephone for our Brochure of Laboratory 

Thermometers. All types and ranges can be supplied at 
een prices with prompt delivery. 

SUPREME Ss. BRANNAN & SONS, LIMITED 

BRANNAN al Cumberland Ther ter Works, Cleator Moor, W. Cumberland. 


rYaaul ya and’46 London Road, Forest Hill, $.£.23. Tel: Forest Hill 3414, 
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pH METER 


AND MILLIVOLTMETER 


The ‘ Pye’ pH Meter is a mains-operated -instrument which is virtually 
immune to the effects of supply variations. For a meter operating on 
230 volts the supply may vary from 195 to 265 volts and from 47 c/s to 
53 c/s in frequency without producing variations of more than 0.02 pH 
in the reading. 


The instrument can be used to speed up any industrial process dependent 
upon acidity or alkalinity, thus reducing labour and production cost. 
Operation is extremely simple and a series of determinations can be taken 
by an unskilled operator with rapidity and ease. Zero adjustments need 
only be made once a day. 

All accessories including electrodes and 
buffer tablets, are provided, stowed in a 
compartment within the instrument. The 
“Operating Instructions” are lucid and 
in simple language. Please write for 
descriptive leaflet, quoting Cat. No. 
C.A.11054. 












OUTSTANDING FEATURES 


* Mains Operated x Direct Reading * Automatic Temperature 
Compensation * Full Range 0-14 pH « Can be used with any electrode 
assembly * Operates external meters, recorders, process controllers 
* Electrode fully protected » Ideal for Redox-Millivolt measurements 


SClENTIFIC( (insTRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 


XXXV 
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WHATMAN 


Choice of Experts 


There is a grade of WHATMAN Filter paper for every laboratory filtering 
requirement to which paper is adapted ranging from routine separations 
to the most accurate gravimetric determinations. 


The WHATMAN booklet and 
samples gladly supplied free on 
request to the Sole Sales Repre- 
sentatives :— 


H. REEVE ANGEL & CO., LTD., 
9, Bridewell Place, London, E.C.4. 


Sole Manufacturers : 
W. & R. BALSTON LTD., Maidstone, Kent. 


ENTIFIC CLASSWARF 


LARGE QUANTITIES of 
HYSIL and PYREX GLASSWARE 


IN STOCK: SPECIAL APPARATUS 
MADE TO YOUR OWN SPECIFICATION - ALSO 


BALANCES, FILTER PAPERS 
AND THERMOMETERS 


Stockists for ANALAR Chemicals -and 
E-mil Volumetric Glassware 



































ai 

















MIDDLETON & CO. LTD. 


SCUENTIFIC APPARATUS DEALERS 
BOUNDARY ROAD. MIDDLESBROUGH 
TELEPHONE: MIDDLESBROUGH 3207 (3 LINES) 








2 
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CIRCULAR SCALE.. 





CIRSCALE 


THE FINEST ELECTRICAL MEASURING INSTRUMENTS 


When the early ships circled the globe, they proved a theory of scientific meastrement. The 
“CIRSCALE ” started a new era of accuracy in more expansive electrical measurement 

it gave the user a pointer deflection of 270° as against the old idea of 90°. “RECORD” 
pioneered it . “RECORD ” founded it, and all who must have accurate measuring 


instruments specify ‘“‘ CIRSCALE ""—the finest electrical measuring instrument. 


FOUNDED AND PIONEERED BY RFORD 








THE RECORD ELECTRICAL COMPANY LIMITED 


BROADHEATH ‘ ALTRINCHAM * CHESHIRE 










Phone: Altrincham 3221 2 3 





Cables and Grams: Cirscale” Altrincham 


London Office: 28 Victoria Street, SW 1 Phone: Abbey 5148 and 2783 
Sowest, London 


Grams -* Cirscale 
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F. J). HONE & COMPANY 


(N. E. BREWERTON) 


324 STAFFORD ROAD, CROYDON. 


Specialists in 


PETROLEUM 
TESTING 
EQUIPMENT 





DUPLEX ELECTRIC 
DISTILLATION APPARATUS 


For Apparatus telepHONE CROydon 6453 














| MeWAy «ELEMENTS ans 


geo RESISTANCES 
| 





OF 
ALL DESCRIPTIONS 


WE SHALL BE PLEASED TO 
QUOTE FOR YOUR _ SPECIAL 
REQUIREMENTS 





IF YOU WOULD LIKE OUR 

STANDARD CATALOGUE 

ASK FOR LIST NO. JYj/30/CA 

and endlose 6d. in stamps for 
postage 


METWAY fiseee LTD. 


KING STREET, BRIGHTON, | 
Phone: Brighton 28366. Grams: Metway, Phone, Brighton 








es 


B.I.F. CASTLE BROMWICH, STAND No. C.225 
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CENTRIFUGES 


FOR EVERY CHEMICAL LABORATORY REQUIREMENT 





There are now well over a dozen 
different MSE centrifuge models in all 
sizes up to over 2 litres capacity when 
using glass containers and up to 5 litres 
cake capacity with continuous action 


types... 


Whether you want a general purpose 
centrifuge, small or large capacity, or a 
special purpose centrifuge, such as the 
MSE ‘‘ High Speed ’’ Angle Centrifuge 
(Maximum speed 13,000 r.p.m. = 20,000 
X gravity), or a ‘* Refrigerator ’’ Cen- 
trifuge for centrifuging at well below 
zero, you will find an MSE Model 
available. 








MSE “ MAJOR"? CENTRIFUGES NEW : 
MSE AUTOCLAVES 


MAX. CAPACITY 2,200 ML. 
Il inch and 18 inch models operated by gas, 
electricity or piped steam. All parts easily 
accessible ; automatic preset pressure release. 


BLENDERS AND HOMOGENISERS 


Between them the three MSE mixers cover every 
possible laboratory requirement for homogenising, 
the making of suspensions and the disintegration of solid 
matter in liquid. (Full details in MSE Leaflet No. 131). 














MSE ‘‘ATO-MIX 800" (left): Maximum capacity 
1,000 mi. (cc.). Stainless steel blending and cutting 
assembly turns under load at 12,000 r.p.m. or 6,000 
r.p.m.(half-speed), 





MSE “ ATO-MIX 100°’ (extreme left): For semi- 
micro work (25-250 mli.). Monel metal container with 
screwed lid for complete sealing of contents. Motor 
base similar to ‘‘ Ato-Mix 800 "’. 


MSE ‘‘ NELCO-10" (not shown): A ‘‘ top drive”’ 
machine for micro mixing (10-100 ml.). Speed variable, 
between 4,000 and 14,000 r.p.m. Stainless steel blending 
and cutting assembly. Heat resisting glass container. 


MEASURING & SCIENTIFIC EQUIPMENT LTD., SPENSER ST., LONDON, S.W.1 
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POLARIMETERS 
REFRACTOMETERS 
and 


SPECTROMETRIC | 
APPARATUS 





for 


Research and Industry 


Full particulars from the Makers: 


BELLINGHAM & STANLEY LTD |} 


71 Hornsey Rise, London, N.19 
‘Phone: ARChway 2270 
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% Regular Maintenance Visits arranged. 
% Balances Repaired & Reconditioned. 
% Balances and Weights supplied. 


CONVERSION TO APERIODIC 


Swing Balances fitted with magnetic 
damping and direct reading projected 
scale. 

DETAILS ON APPLICATION. 


JOHN E. HARCOURT 
Fine Balance Specialist & Weight maker 


} 12 DUDLOW DRIVE, 
LIVERPOOL, 18 © 
Telephone: CHILDWALL 3804 

















Filter 
Crucibles 


of 
Porous Porcelain 


retain the finest precipitates and 

filter rapidly. They are not 

affected by acids, remain con- 

stant in weight within very 

fine limits and can be heated 
to high temperatures. 


Made by 
The WORCESTER 
ROYAL PORCELAIN CO. LTD. 


and 
Supplied by all recognised Laboratory 
Furnishers 

















JUDACTAN 


ANALYTICAL 
REAGENTS 
WITH 


ACTUAL 
BATCH 
ANALYSIS 
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LABORATORY 
FITTINGS 


For 

WATER; GAS, 
' COMPRESSED 
AIR, STEAM, 
VACUUM, Etc. 






Write for illustrated 
catalogue No. 303. 
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Manufactured by 
EVERED & COMPANY LIMITED 
SURREY WORKS + SMETHWICK 40 - STAFFORDSHIRE 
London Office: Scottish Office: 
23, Albemarle Street, W.1. | 341, Central Chambers, 93, Hope Street, Glasgow, C.2. 
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LABORATORY e “ANALAR"’ & LABORATORY REAGENTS 


FURNISHERS > SCIENTIFIC 
«. 


-PHOTOGRAPHIC CHEMICALS . GLASSBLOWERS 


McCULLOCH BROTHERS & WILSON 
of 
Glasgow 
We supply, adapt, and repair all types of Laboratory Apparatus 
and Glassware ~——————— and our service is at your disposal. 








36a-46a WEST PRINCES STREET, GLASGOW, C.4. 


Phone : DOUGLAS 2046 














B.D.H. 


fine chemicals 


for industry 


Hydroxylamine 
Hydrochloride 

Semicarbazide 
Hydrochloride 


Thiosemicarbazide 


These materials are in regular 

bulk production. Samples and 

quotations may -be obtained 
on request. 

THE BRITISH DRUG HOUSES LTD. 


B.D.H. LABORATORY CHEMICALS GROUP 
POOLE DORSET 











THERMOMETERS 


Industrial & Chemical 


Enclosed milk glass scale to 600°C. 
Engraved on stem to 550°C. 


Direct reading 


SPECIFIC GRAVITY BOTTLES 
for Powders etc, 


Pyrex to Soda 
_ GRADED SEALS 


Mercury Vapour 
PUM in Pyrex 


GAS ANALYSIS APPARATUS 
BONE & WieELen 


BUCKLEY SINNATT 
(original makers) 
All types graduating and figuring done 
on glass 


J.C. COWLISHAW LTD. 


42 BRIDGE STREET, 
MANCHESTER 15. 
ARDWICK 1842. 








JOHN KILNER & SONS (197) LTD 
ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield, Yorks. 


E WAKEF 3RAMS: GLASS. WAKEFIELD 

















COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 





WALTER H. FELTHAM & SON., LTD. 


Imperial Works, Tower Bridge Road, 
London, S.E.i 











952 


Cc 
S 





OXES 


LTD. 


Road, 





_ loadings used were 200, 100, 30 and 
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HARDNESS TESTING 


to an extremely high degree of accuracy 
with the G.K.N. MICRO HARDNESS TESTER 


This instrument, which has been 










developed for use with a standard 
bench microscope, possesses a 
number of valuable features, one 
being the extreme accuracy with 
which the specimen to be tested 
may be positioned. The move- 
ment of the specimen is con- 
trolled by two screw micrometer 
heads having a range of 13 mm., 
reading to an accuracy of 0.01 mm., 
while the stage itself may be rotated 
to any desired angle. 


The micro-photograph illustrated 
here serves to demonstrate the 
accuracy with which the indentation 
can be located. The lines are 
approximately .001 in. apart. The 


10 grams. 





Mtoe Rk 


d ; Photograph by courtesy of S. Smith & Sons 
Illustrated leaflet from Sole Manufacturers. grap Fam Ay Bey 


HALL TELEPHONE ACCESSORIES LTD. 


70 Dudden Hill Lane, London, N.W.10 
Tel: Willesden 5141 (8 lines) Grams: Halltelacc, Harles, London 
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FOR 
ALL CLASSES 
OF DETERGENT 
AND BLEACHING 
_ OPERATIONS 


SODIUM METASILICATE 
SODIUM SESQUISILICATE 
SODIUM ORTHOSILICATE 
HYDROGEN PEROXIDE 


(ALL STRENGTHS) 


SYNTHETIC AND 
ALL - PURPOSE 
DETERGENT COMPOUNDS 


SEND PARTICULARS OF 
YOUR DETERGENT AND 
BLEACHING PROBLEMS TO 


ALCOCK (reroxive) LTD 
LUTON - BEDS 


Telephone : LUTON 4900 (3 lines) 


Telegrams : Peroxide, Luton 
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Technical Books 





: MEASUREMENT AND 
? CONTROL OF TEMPERATURES 
: IN INDUSTRY 


by R. ROYDS, M.Sc., M.I.Mech.E. ® 
Demy 8vo. 260 pages. Illustrated; 25s. net. : 





HEAT PUMPS AND 
THERMAL COMPRESSORS 


by S. J. DAVIES, D.Sc., Ph.D. 


: 
Extra Cr. 8vo. INustrated. 9s. net. ¢$ 


CHEMICAL ENGINEERING 
OPERATIONS 


: An Introduction to the Study of Chemical Plant : 
by F. RUMFORD, Pbh.D., B.Sc., M.1:Chem.E. 
Demy 8vo. 376 pages. Illustrated. 30s. net 


Ready Shortly 


QUANTUM THEORY 


by D. BOHM 
(Princeton University) 
Med. 8vo. 646 pages. About 45s. 


: THE OXIDATION STATES OF : 

: THE ELEMENTS AND THEIR : 

POTENTIALS IN AQUEOUS : 
SOLUTIONS 


by W. M. LATIMER 
(University of California) 
Second edition, revised and enlarged 


; CONSTABLE & CO. LIMITED : 


10-12 ORANGE STREET, LONDON, W.C.2 : 


and from all booksellers 














ehh d dah ddd id i Ltt ith ith titi hhh itt Litt titi ttt iii lil liliii iii riiiiiiririrrrrririy 








26 April 1952 THE CHEMICAL AGE 


THE CK DOSIMETER 


THE CK DOSIMETER is a personal monitor for indicating 
the integrated doses of Gamma and Hard X-ray radiation 
received by an individual. © It is shaped like a fountain pen 
and conveniently carried in the pocket. The accumulated 
radiation exposure is determined by holding the Dosimeter 
to the eye and viewing the position of an internal fibre ona 
graticule calibrated from zero to 500 milli-roengtens in 25 mr 


steps. For further particulars of this instrument please write to: 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD: LONDON: SE26 
Telephone: HITher Green 4600 
SALES AND SERVICING AGENTS 
F. C. Robinson & Partners Ltd., Hawnt & Co. Ltd., 
287 Deansgate, Manchester, 3 59 Moor Street, Birmingham, 4 


Atkins, Robertson & Whiteford Ltd., roo Torrisdale Street, Glasgow, 8.2 








a radiation monitor for personal use 


——. 












ante 
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THE 


“BUTCHART” RAPID WEIGHING BALANCE 


(Regd. Nos. 843880/!) 
NO WEIGHTS REQUIRED 





The Butchart Bal is designed on the lever 
principle, and is useful for rapid rough weighings 
in Chemical Laboratories. it is made of metal, 
and finished in stoved enamel. 


The silvered scale, graduated in grams and 
ounces, is boldly figured. The Balance is 
mounted on a heavy base, with a screw for zero 
adjustment. 


Supplied in two ranges 


200 grms. graduated in single grms. and 
t ounces. £6-0-0 


1000 grms. graduated in five grms. 
and } ounces. £6-10-0 


AVAILABLE FROM STOCK 









W. B. NICOLSON (SCIENTIFIC INSTRUMENTS), LTD., BLOCK _ 3, 
THORNLIEBANK INDUSTRIAL ESTATE, GLASGOW. 


Telephone: GiFfnock 2241 








~ PROTECTION 
BALDWIN’ £1 ECTROMETER 


PLEASE WRITE FOR LEAFLET No. CA {22 
The instrument for protection against 


hazards of stray radiation from 
X RAYS AND RADIOACTIVE ISOTOPES 


It is a simple, portable, electrometer for use 
with any number of separate ionization chambers, 
each carried by individuals subject to radiation. 


Direct-reading in millirontgens. 


Of special application in the chemical field where 
radioactive isotopes are used. 


Scaled 0-200 mr ' 
At B.LF.. OLYMPIA, MAY 5/16 : Stand B.20 


BALDWIN INSTRUMENT CoO., LTD. 


DARTFORD KENT. 





TELEPHONE: DARTFORD 2989 & 2980 
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NEGRETTI 








S te 6 eS 


Manufacturers of Scientific Instruments for Indicating, Recording and ] 
Controlling Temperature, Pressure, Humidity, Volume, Specific || 
Gravity etc. 


| 

The N. & Z. Dial Thermometer (with 
dial cut away to show mechanism) is | 
constructed on the mercury expansion | 
principle. A robust instrument of great | 
accuracy, it is available in three sizes: ||| 
4 in., 6 in., and 9 in. with a wide variety of | 
sensitive bulb fittings and ranges to suit | 
individual applications. | 
| 





| 
| 


Instrument cases are of die-cast alu- 
minium, stove enamelled black, suitable 
for projection or flush-panel mounting. 








The N. & Z. Air Operated Controller 
illustrated is the recording type of a 
series of sensitive and robust controllers 
for the accurate control of temperature, 
pressure, etc., in industrial processes ; 
available in proportional, proportional- 
integral and proportional-integral-de- 
rivative types. 


All Negretti & Zambra instru- 
ments are guaranteed for two years. 




















Send for bulletin B/I9 which gives a brief 
illustrated summary of our instrument range. | 


122 REGENT STREET, LONDON, W.1. Regent 3406 


BRANCHES : Birmingham, Cardiff, Glasgow, Leeds, Manchester, Nottingham. 1] 


AGENTS IN: Argentina, Australia, Belgium, Brazil, Canada, Czechoslovakia, | 
Denmark, Egypt, Eire, Finland, France, Greece, Holland, Iceland, Italy, India, | 








New Zealand, Norway, Portugal, South Africa, Spain, Sweden, Turkey. | 


Technical Service available in most countries 
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‘HI-FLEX’ 





PRESSURE PIPE ASSEMBLIES 
are used with 
ACIDS GASES SOLVENTS 
CHEMICALS INSECTICIDES ae, 6 
COLOURS SPIRITS PROPANE 
OILS OXYGEN Etc., Etc. 


ANY HYDRAULIC APPLICATION 
We invite enquiries for ALL-PURPOSE FLEXIBLE UNITS 


unex «OL FEED ENGINEERING CO. LTD. telecron: 


VICTORIA 


souWssT 18 DENBIGH STREET, LONDON, S.W.|. 9007-8.9 


























LABORATORY 


INDUSTRIAL jee 
FURNITURE 


SPECIALISED 
FITTINGS 5 


Purpose made to your 
specification. 

@ iIilustrated is g = 

Incorporating persona! typical TITRATION BENCH 
requirements of the (i4ft. x Ift.9in. x 6ft 6in.) with 
Chemist and Engineer. OPAL GLASS tops and back to facilitate reading 
BURETTES. Fluorescent Tubes fitted under shelves 

All Enquiries Welcomed. Our representative will be pleased to call at your convenience 


M“GRAW (CONSTRUCTION) LTD., Laboratory and 


industrial Furnishers 
(CONTRACTORS TO H.M. GOVERNMENT) 


North 0945 123, ISLINGTON, LIVERPOOL, 3. stonnen, eee 
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The Hallmark of Laboratory Equipment 














Absorptiometers. Autoclaves & Incubators. Balances & 
Weights. Glassware, Volumetric & Sintered. Gas Analysis 
Apparatus. Oil Testing Apparatus. Ovens. Stills. Stirrers. | 
Viscometers. Water Baths, and Complete Laboratory | 
Furnishings. | 

| 


BAIRD & TATLOCK (London) LTD... | 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX. 


| 
In association with : | 


HOPKIN & WILLIAMS, LTD. 
and 


W. B. NICOLSON (S855, ) LTD. | 
| 


* 


Head Office & “Warehouses: CHADWELL HEATH, ESSEX. 

London Showroom: ST. CROSS STREET, E.C.1 

Research & Development Laboratories: ST. CROSS ST., E.C.1. 

Laboratory Furnishing Division: CHADWELL HEATH, ESSEX } 
Instrument Works: WALTHAMSTOW, E.17. | 





1S; | 
ad | 
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Non- Breakable 
POLYTHENE 
FILTER FUNNELS 







* 
Proof against 
Acids Alkalis 
Oils Spirits 





J. F. KENURE LTD., FELTHAM, MIDDLESEX. Phone: Feltham 2604-5-6 





A recent installation of ““CYGNET”’ Laboratory 
Furniture and Fittings for a large industrial 
contract 


Above : Island Type Right : Wall Type 
nches Bench 





THE MARK OF THE 


BY 


Sao aa 
CRAFTSMAN 
@B, 


“CYGNET” Benches, Racks, Fume 
Cupboards, shelving and other 
laboratory fixtures are made in a 
large range of standard units or to 
specification. Complete installations 
for Industrial, School and College 
Laboratories at keen prices. 








CYGNET JOINERY LTD HIGHER SWAN LANE + BOLTON: Bolton 1840 4 


"GRAMS : CYGNALABS, BOLTON 





1952 


ratory 
justrial 





K OF THE 
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FERRANTI 


portable viscometer 


(coaxial cylinder type) 





This instrument has been developed for industrial use with laboratory 
standards of accuracy. It gives a rapid continuous evaluation of the 
viscosity and flow properties of liquids or semi-liquids. A maximum 
indicating friction pointer is provided for use with thixotropic liquids. 
MODEL VL FOR LOW VISCOSITIES (up to 1,000 centipoises) 
MODEL VM FOR MEDIUM VISCOSITIES 
(up to 30,000 céntipoises) 

MODEL VH FOR HIGH VISCOSITIES 

‘ (up to 30,000,000 centipoises) 
Each model is mains operated with quick-change 3 or 5 speed gearbox 
and sets of interchangeable inner cylinders. 
Leather carrying case can be supplied. 
Weight approximately 4 lb. 


Please write for List IN.125 


li 


aa 








FERRANTI LTD - HOLLINWOOD + LANCS - ENGLAND 


London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. 





FI 04 














les car 
Wane) 


To all Laboratories 
and Works— 

FINE & INDUSTRIAL 
CHEMICALS 
and all 
LABORATORY 
APPARATUS 




















KERNICK & SON LTD 


9-13 MOIRA TERRACE 
CARDIFF. 


PHONE & GRAMS : CARDIFF 26128 (2 lines) 
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| BURGESS ZEOLITE COMPANY LTD 


| 127 Victoria Street, London S W.! — TATe Gallery 0251 
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ANION 
BIRM EXCHANGE 
BURGESS RESIN 
IRON For removing acid radi- 
REMOVAL —— 
MINERAL 


For the catalytic 
filtration of dissolv- 
ed iron from water 


**DYCATAN” 
CATION EXCHANGE 


supplies. RESIN 
BURGESS For use as hydrogen- 
RSD ZEOLITE exchange, or sodium- 


exchange zeolite. 
Synthetic zeolite 


possessing extreme- 
ly high exchange 
capacity. 





————) 
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: AT YOUR SERVICE : 


100 YEARS 


EXPERIENCE 
IN THE SUPPLY OF 


LABORATORY 
GLASSWARE & 
APPARATUS 
FINE AND 
INDUSTRIAL CHEMICALS 
a> 


DO OOOO OOOO Oooo Ooo oOo ioo oo oioic) 


| J. Preston, £rd. | 
208, West Street, SHEFFIELD. 





OO OOO OO OOOO oO OOOO Ooo tooo OOOO TOC 


OOO OOIC) 


DOO OOOO Oooo Ololo Oooo (oii o|oioioic) 








NATIONAL ENAMELS LTD. 
53, NORMAN ROAD, GREENWICH 
LONDON, S.E.10. 


h 2266 
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MODEL | Vniversal 


AvoMerer 


The world’s most widely used combination 
electrical measuring instrument. It provides 50 
ranges of readings on a 5-inch hand calibrated 
scale fitted with an anti-parallax mirror, and is 
guaranteed accurate to B.S. first-grade limits on 
D.C. and A.C. from 25¢/s to 2 Ke/s. The move- 
ment is effectively damped to facilitate reading. 
The meter will differentiate between A.C. and 
D.C. supply, the switching being electrically 
interlocked. The total resistance of the meter is 
500,000 ohms. The instrument is self-contained, 
compact and portable, and is protected 
by an automatic cut-out against damage 
through inadvertent application of overload. 





CURRENT: A.C. and D.C. Oto 10 amps. Power Factor and Power can be measured in 
VOLTAGE: A.C. and D.C. 0 to 1,000 volts. A.C. circuits by means of an external accessory 
RESISTANCE: Up to 40 megohms. (the Universal AvoMeter Power Factor and 
CAPACITY: -01 to 20 mFds. Wattage Unit). 


AUDIO-FREQUENCY POWER OUTPUT: 


O—2 watts. 
DECIBELS: —25Db. to + 16Db. £ | 9: | Os. 


Various accessories are available for ex- Size: 8” x 74” x 44” 
tending the wide ranges of measurements. Weight 6% Ibs. (including leads). 





th ~DOUGLAS’ 


Fully Automatic 


MULTI-WINDER 


Specially developed for the high-speed production of 
large quantities of coils with or without paper inter- 
leaving. It will produce round, square or rectangular 
coils up to 6 inches each in length and up to 44 inches 
diameter. As many as twelve smaller coils can be wound 
simultaneously within the total available winding 
length of 15 inches at headstock speeds of between 600 
and 2,000 r.p.m. The machine is fitted with a rapid- 
change gearbox which provides 153 different traverse 
speeds. It reduces the setting-up time and also enables 
adjustments to be made for varying diameters of wire 
‘which may occur during the winding of a batch of coils. 
Twenty-seven different Coil Winders and Taping 

Machines are illustrated in our enlarged Catalogue, 


a copy of which will be sent to interested executives 
on application. 








THE AUTOMATIC COIL WINDER & ELECTRICA UIPMENT CO. LTD. 
WINDER HOUSE + DOUGLAS STREET + LONDON S.W.I ‘Ei te ViCtoria 3404-9 wou 


ATMW 
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YOUR NAME HERE ! 
Builders of (| Goodwill 


Guides 


WE CAN QUOTE 
you for blocking 
your own wording 
on front cover, on the 
standard blue cloth style, 
or in imitation or real 
leather—for quantities of 25 and 
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The Blue 


THIS SERIES is 

eminently suitable to 
use as gifts for your 
friends. Your name on a 

Guide Book in constant use 
will do more than build 
goodwill, it will be a lasting reminder 


to the users—your customers. over. 
Titles Available are: SHORT GUIDE TO LONDON ENGLAND SCOTLAND 
IRELAND WALES SHORT GUIDE TO PARIS SWITZERLAND SWEDEN 


In Preparation: NORTHERN ITALY SOUTHERN FRANCE 


THE BLUE GUIDES °- 1/54 Fleet Street : London « EC4 








ORIGINAL SARTORIUS BALANCES 
AVAILABLE FOR PROMPT DELIVERY 
THE NEW “SELECTA” SINGLE-PAN BALANCE 


Mechanical manipulation 
of all weights from 10 
mgms. 

Rapid Weighing. 


Capacity: 200 or 100 gm. 
Sensitivity : 1/10th mgm. 
or 1/100th mgm. 


Knife-edges and planes 





One angle of vision. 
Simple Adjustment. 
Minimum vibration of 
Weighing elements. 





of finest agate. 

Air- Damped. 
Compensating Suspension. 
Circular arrestment. 








Also Analytical, Semi-micro- & Micro-balances 








OTHER GERMAN SCIENTIFIC APPARATUS NOW READILY OBTAINABLE : 
MICROTOMES BY SARTORIUS : OVENS, INCUBATORS, FURNACES BY 
HERAUS : PORCELAIN BY HALDENWANGER : SLIDE-RULES BY NESTLER 
MICROSCOPE COVER-GLASSES AND ELECTRO-MEDICAL APPARATUS BY 
HELLIGE : MEMBRANE-FILTERS, AGATE MORTARS AND PESTLES, ETC. 


Please apply to your usual Laboratory furnisher, or, for full details, to: 


HUDES MERCHANDISING CORPORATION 
LTD. 


** Charter House,” 52, Gloucester Place, London, W.1. 
Telephone : Welbeck 3521. 








na 
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MICRO 


AND 


SEMI- 
MICRO 


AND 


ASSAY 
BALANCES 














Ws: do not promise you the most beautifully finished 

balance on the market, though we are justifiably proud 
of our finish. We do not promise you a galaxy of 
gadgets, though our instruments are up to the minute, 
but WE DO PROMISE a balance to give you a first-class 
and reliable performance, and our interested service 
and attention at any time. 





Write for particulars 








Manufactured throughout by 


WILLIAM A. WEBB, LTD. 


1—9, PERRYMANS FARM ROAD, 
NEWBURY PARK, ILFORD, ESSEX. 


Telephone: Valentine 6370 Telegrams : Accuracy, Ilford. 
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A Stabilag Jacket fitted to a I5 gallon Tilting 
Pan can be seen at 
The B.I.F. 
Castle Bromwich 
on the stand of 
The Taylor Rustless Fittings’ Co. Ltd. 
No. B 504 


SAAR 


Company Limited 
| Broad Street Buildings 
: Liverpool Street, London, E.C.2 
Technical Literature sent on application Telephone : BIS 8604-8822 


T 


INFRA-RED 
JACKET 








ESTABLISHED 1825 


J. M. SMITH & SONS 


(LEICESTER) LTO. 
HIGH CLASS WELDED PLANT 
IN COPPER - EVERDUR ‘ NICKEL + ALUMINIUM 
PURE TIN + MONEL - ETC. 






(i 


(a Hl 


EAST BOND STREET, LEICESTER 
ENGLAND 


STAINLESS STEEL SPECIALISTS 


TELEPHONE: LEICESTER 21711-21712 TELEGRAMS: SMITHS 21711 LEICESTER 

















26 Apri 


eee 











26. April 1952 THE CHEMICAL AGE hii 





Laboratory equipment 
tor Scientific instruments 
Chemicals & Reagents 


designed for maximum working efficiency and 
produced to accord with modern scientific practice 
—complete reliance may be placed upon laboratory 
equipment and supplies bearing the name of 
Griffin & Tatlock Ltd. 


manufactured from the best available materials and 
sturdily built for accuracy and long service—our 
instruments, apparatus and machines have achieved 
wide recognition for dependability and exactitude. 


used in Industry, Education and Research the 
world over—our products have achieved an enviable 
reputation. Development is in constant progress for 
improvement in designs. 





consult 


LONDON : Kemble Street, W.C.2. 

MANCHESTER : 19, Cheetham Hill Road, 4. 

GLASGOW : 45, Renfrew Street, C.2. 

EDINBURGH : 8, Johnston Terrace, I. 

BIRMINGHAM : Standley Belcher & Mason Ltd., Church St. 3. 


scl 
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* This is one of a series of technical advertisements designed to advise Chemical 
Engineers and others of the extent of the Anti-Corrosion Service provided by 
DUNLOP. Other advertisements deal with soft rubber, butyl, P.V.C., neoprene. 


ANTI-CORROSION No. 2 











EBONITE 


" $3 _— dit, Ett | 
‘~~ || =o 
7 


. 
* 


Ebonite is now acknowledged as an outstand- 
ing material for plant protection due to its high 
degree of chemical resistance. Preference 
should be given to the use of this material 
where non-staining, low swelling and severe 
chemical conditions are to be considered. The 
gauge of lining is normally from }” to }’ 
depending upon the severity of action to which 
it will be exposed. Chemical plant, including 
pipes, can be lined. Its value as a material 
of construction can be employed in the 
fabrication of piping, small plant containers, 
and utensils for the conveyance of chemicals. 
Ebonite is widely used im the transportation 
of hydrochloric acid in bulk for which it is 
now accepted as standard. Normal ebonite 


Write today for booklet 
“ANTI-CORROSION” 


_ 





L 


compounds are not recommended where they 
are likely to be exposed to severe mechanical 
shock, pronounced distortion and _ rapid 
temperature fluctuations. Consideration to 
rigidity of design should be given where 
ebonite is to be used. Specially compounded 
flexible ebonites can be used where the 
plant may be subjected to a degree of 
flexing in transport and site erection. This 
material may be machined by the use of 
conventional equipment. The lining of 
chemical plant can be carried out at the 
Dunlop, Manchester factory, or on customer’s 
site subject to the limitation of plant design, 
available facilities and type of protection 
required. 


by DUNLOP 


DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) 


CAMBRIDGE STREET 


Clerkenwell House, 
Clerkenwell Green, 
London, E.C.! 


Dunlop House, 
Livery Stre=t, 
Birmingham 3 


Bucktons Chambers 
57 Meadow Road, 


MANCHESTER 1 


Dunlop Rubber Co. (Scotland) Led. 
North Wallace Street, 
Leeds I! Glasgow, C.4 





2G/GM3 








T 
IE 
at 


can 
gene 
any | 
rare 
tists 
ducti 
ence 
freq 
quite 
dem: 
mak 
cons 
that 
indu 
sum 
simi 
effic’ 
judg 
appé 
tries 
jour 
tus 
In 
(CH 
well 
sho 
by | 
thro 
the 
the 














ee ee 


Chemical Age 


Established 1919 
The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 
Telegrams : ALLANGAS FLEET LONDON ° Telephone: CENTRAL 3212 (26 lines) 





Volume LXVI 


26 April 1952 


Number 171 1 





Measure for Measure 


T is one of the hardiest dicta of 
| moser science that nothing is known 

about a property or influence until it 
can be expressed as a number; if no 
generalisation is completely true, this at 
any rate is one to which there can be only 
rare exceptions. Today, whether scien- 
tists serve the cause of research or pro- 
duction, many more properties and influ- 
ences are measured and v ‘th increasing 
frequency the accurate determination of 
quite small differences is called for. The 
demand for equipment and appliances to 
make all these measurements is therefore 
constantly expanding. It used to be said 
that the activity of a country’s chemical 
industry could be assessed by its con- 
sumption of sulphuric acid; might it not 
similarly be said that the industry’s 
efficiency and future prospects can be 
judged by its demand for instruments and 
apparatus ? Nevertheless, few vital indus- 
tries have faced as difficult a post-war 
journey as the British scientific appara- 
tus industry. 

In this similar issue for 1951 
(CHEMICAL AGE, 1951, 64, 617-8) a 
well-known member of that industry 
showed how the progress reached 
by 1950 had received unhappy set-backs 
through the ‘ panic-buying’ that followed 
the Korean outbreak and then later from 
the demands of intensified rearmament; 


and, against this new background, the 
industry had no priorities similar to those 
it was given during the war. The 
‘promised land’ of deliveries without 
delay from stock, so closely within sight 
at the end of 1950, had all too swiftly 
receded, the single section relatively free 
from this trend being the glassware 
apparatus section. Now, a year later, the 
general picture cannot be said to be 
greatly different. The artificial effect of 
panic-buying has been absorbed and its 
continued influence has become weaker 
and weaker. On the other hand, the effect 
of rearmament, both direct in demand 
and indirect in competitive impact (e.g., 
for electrical apparatus or its compo- 
nents), has steadily increased. Two 
decades ago difficulties in the supply of 
electrical’ components would not have 
seriously affected chemical laboratories; 
today the use of electrical equipment, both 
for analytical practice and process con- 
trol, is substantial and rising. 

In many branches of industry such a 
situation would be tersely described as 
the return of a seller’s market, but this 
would most certainly be a phraseological 
slight upon the laboratory furnishing and 
scientific instruments industry. Through- 
out the long expansion of the chemical 
industry, this essential ancillary branch 
has followed a policy of seller-buyer 
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co-operation. The designers of equip- 
ment and the scientists of industry have 
on the whole worked in partnership and 
the ordinary trading relationship of buy- 
ing and selling has been subsidiary, a 
lesser factor than the long-term influence 
of technical improvement and progress. 
It is only necessary to recall the costly 
and voluminous pre-war catalogues issued 
by the leading houses for evidence of 
their co-operative outlook. It is no 
longer a_ practicable possibility _ for 
evidence of that kind to be regularly 
presented. Expansive catalogues require 
stable conditions. Last autumn one of 
the oldest British suppliers of laboratory 
equipment and apparatus issued the first 
volume of a new edition of its catalogue. 
This alone contained more than 800 
pages. But the final proofs of some of 
its pages had been passed as long before 
as November, 1949, almost two years 
before actual emergence. Such are the 
difficulties of post-war publication. 
Those who require apparatus must 
now play a more active part in finding 
out what is available from manufac- 
turers. Greater attention might be paid 
to advertisements in scientific and indus- 
trial journals; and exhibitions, such as 
last year’s innovation, the first exclusive 
exhibition of the British scientific instru- 
ments industry at Olympia in July, 
should be fully supported. If the time- 
honoured partnership between apparatus 
makers and apparatus users is to be 
maintained, the users must seek some of 
the information that they formerly 
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quently the case that a customer must 
buy what he needs not where he will but 
where he can; not when he can but when 
he may. Yet this summary of the 
Situation must not be looked upon as the 
crude ‘ take-it-or-leave-it’ outcome of a 
sellers’ market for apparatus and equip- 
ment. The British apparatus industry 
has greater wisdom than that and does not 
seek to take advantage of the difficult 
facts and conditions it must at present 
face and fight. 

Price. levels have inevitably increased, 
but here, too, the fullest co-operation of 
buyers is likely to be the principal influ- 
ence through which price maintenance or 
even price reduction may come. It is an 
axiom of all manufacturing processes 
that costs tend to fall as the demand for 
the number of ‘units’ increases. A 
special piece of equipment that only a 
hundred laboratories or factories require 
must cost far more to make than one that 
is required by several thousand. The 
price of a piece of apparatus is con- 
siderably determined by the extent to 
which it can become a standard article. 
Here, no doubt, the export as well as the 
home demand should play its part; but 
the British industry, facing the effects of 
rearmament much more severely than 
some other European countries with good 
reputations as makers of equipment and 
apparatus, may well find itself at an 
increasing disadvantage in obtaining 
orders abroad. The main source from 
which standardisation of multiplic'ty- 
reduction must come seems to be the 
home market. 
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Notes & Comments 


CaC12 in the Home 


SIZEABLE amount of retail 
A business is being done in the U.S. 

with calcium chloride as a ‘de- 
humidifier’ in summer and a de-icing 
agent in winter. Chemists here must 
often have wondered why this traditional 
chemical of laboratory desiccators has not 
been developed for household use. The 
popular unit appears to be a 25-lb. bag. 
Considerable press advertising and other 
direct publicity has been used; with 
calcium chloride sloganised as ‘ the ever- 
thirsty chemical’ and its contribution in 
the summer underlined by the phrase, 
‘it isn’t the heat, it’s the humidity.’ 
However, retail selling depends also upon 
the buyer already having a dehumidify- 
ing appliance; for initial business both 
the dehumidifier unit and the bag of 
calcium chloride must be sold. Whether 
similar opportunities exist here seems 
open to question. Intense heat and 
humidity accompany each other less 
often in our summers than is the case in 
large areas of the United States; and 
when we have to face sharp winter spells 
salt is generally adequate as a dissipating 
agent for ice on paths and steps. There 
may be quite a few special uses for a 
simple calcium chloride dehumidifier, 
however—stationery stores in small 
offices, damp cupboards in old houses, 
etc. 


Rare Earths 


HAT history depends entirely upon 
the viewpoint from which it is 
considered was neatly proved by 


two chemical journals that recently 
arrived on the same _ day. In 
Chemistry & Industry (12 April) an 


editorial article drew attention to the 
fact that 1952 was a double centenary 
year for rare earth chemistry, for in 
1852 William MHisinger, discoverer of 
cerous - oxide, died and Demargay, 
separator of some of the rarer rare 
earth metals, was also born in that year. 
But in the issue for 29 March of 
Chemical Week, arriving by the same 
post, an article had the title, ‘Rare 


Earths Arrive.’ The contradiction is, of 
course, not as paradoxical as it sounds. 
To ‘arrive’ in the American sense is to 
possess potentialities for big business. The 
displacement of gas lighting by electricity 
pushed the rare earths out of the big 
business class where at least they had 
been represented by thorium in the 
mantle-making industry. Now cerium 
is steadily penetrating the metal alloy 
industry and glass containing cerium is 
extensively used in atomic radiation 
eptical equipment. Lanthanum is also 
finding a place in the glass lens industry; 
lanthanum oxide was used during the 
war for glass for aerial camera lenses 
and it is reported that similar glass is 
being used by Eastman Kodak for all 
high quality camera lenses. But the 
biggest potential market for the rare 
earths is probably their use as catalysts 
in oil cracking. Their high cost is the 


principal deterrent _to expansion in 
industrial use, but costs will fall as 
demand increases. According to one 


American authority, the method of pro- 
duction now employed—calcium reduc- 
tion of the rare earth halide salt—costs 
$15 per Ib. for small lots, $10 to $12 
per pound for 100 Ib. lots. and only 
$2 to $3 per pound for ton quantities. 


Undoing the Good Work 


DVERTISING works two ways, 
Ae: and against things, and the 

pharmaceutical industry in America 
is reported to be having trouble with 
the latter variety. This is being caused 
by that thorn in the flesh of many a 
worthy citizen before now—the people 
who write plays. A play written by 
Sigmund Miller called One Bright Day 
opened in New York in March and told 
the story of a slightly dubious pharma- 
ceutical company- which discovers that 
its product—on sale in countless medi- 
cinal preparations—is toxic under cer- 
tain conditions. The humanitarians, who 
include the president of the company, win 
in the end, but virtue is nearly defeated 
by the ‘ public-be-damned’ group whose 
outlook is purely commercial. What the 
pharmaceutical industry is said to be 
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worried about is that people seeing the 
play may come away with the idea that 
real-life pharmaceutical companies are 
not really so very different from the one 
depicted on the stage, and that the results 
of their preparations are equally chancy. 
Unfortunately for the industry there is 
no safeguard against this sort of thing, 
any more than there is against letters to 
The Times. Many a public person has 
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found himself lampooned by someone 
with more wit than respect, and, more 
irritatingly still, has later discovered that 
the barb has stuck. Nobody’s morals, 
however, are quite above reproach, and 
if the playwright is guilty of mis- 
representation, who can deny that 
industrial advertising rarely contains just 
100 per cent factual truth, particularly in 
the United States. 





An Unusual Heating Problem 


HOW to heat a 40-gallon reaction vessel so 
as to simulate direct-flame heating, while 
being able to remove the source of heat 
almost instantaneously should a reaction 
show sign of becoming exothermic, was an 
unusual heating problem on a pilot plant 
which occurred ‘recently. 

The first of these requirements meant in 
effect that the bottom would be heated to a 
higher temperature than was actually neces- 
sary, and the temperature should decrease 
noticeably towards the top of the vessel. 

This duty was entrusted to Messrs. 
Isopad Ltd., and details of the equipment 
fitted are given below. The top part of the 
vessel was surrounded with a heater made 
of standard material, but having a hole in 





The Isopad Heating Mantle in the 
lowered position 


the base large enough to enable a mantic 
with quartz fibre insulation to fit round the 
base. The mantle, being operated at a 
higher temperature, provided the high tem- 
perature zone needed round the base of the 
reaction vessel. The reaction vessel was to 
be emptied through a 1.5 in. Cooper Gate 
Valve which had had the handwheel ex- 
tended 12 in. from the centre line of the 
vessel. 

In order to enable the heating element to 
be withdrawn quickly, a special design had 
to be made. The high temperature mantle 
was slotted so that it could be withdrawn 
horizontally. The hole in the upper mantle 
enabled it to be slipped over the extended 
handwheel of the outlet valve. 


Daily Beauty Treatment 


TO encourage the essential cleanliness essen- 
tial in the pharmaceutical section of its 
Linlithgow factory, LC.I., Ltd., Dyestuffs 
Division, has provided a ‘ powder-room” in 
which the 280 girl employees go through a 
daily beauty routine before starting work. 

Outdoor ‘clothes are discarded and clean 
nylon overalls slipped on; in the same way 
the firm provides clean white canvas shoes 
to replace the outdoor wear. Hair is 
covered in a special turban and then a 
thorough scrub undertaken in the wash- 
room. In return the firm provides free cos- 
metics, lipstick, powder, cream, tissues and 
nail varnish. 

The ‘ powder room’ is a spotless, pleasant 
place designed for use by large numbers of 
girls at one time. This accent on complete 
hygiene pays dividends, in assuring perfec- 
tion of handling of the products involved. 

Additional amenities include a_ staff 
laundry, canteen and other facilities. 
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The Physical Society’s Exhibition 


Steady Progress During 1951 


f bine annual display of instruments and 
apparatus organised by the Physical 
Society was held as usual in the Huxley 
Building and Imperial College from 3-8 
April. Lectures upon ‘Engineering Super- 
sonic Aerodynamics’ and the ‘Physical 
Basis of Colour Photography ’ were arranged 
and there was a display of the prizewinning 
entries of the Craftsmanship and Draught- 
manship Competition, the prizes for which 
were distributed on 7 April. 

This year’s Exhibition, although complete 
and exhaustive, had not the appeal of pre- 
vious occasions, and the intervening year 
must be credited with steady progress rather 
than sensational development. An encour- 
aging feature is the continued interest of the 
Government Research Establishments and 
other large organisations not immediately 
interested in the sale of instruments. It 
seems unfortunate, however, that these dis- 
plays are still confined to the most cramped 
and crowded of the exhibition rooms. 
Although there is still an appreciable amount 
of equipment designed solely for work with 
radioactive materials the amount was less 
than in previous years and this field of 
research is no longer the central and domin- 
ating theme of the show. On the other 
hand the amount of material which is of 
direct interest to the chemical industry was 


‘also less this year and many of the exhibits 


had been on show before. 


Large Instruments 

The most interesting of the larger instru- 
ments on show was the D.C.L. Infra-Red 
Gas Analyser which has been developed by 
the Distillers Co., Ltd., to examine and 
monitor the gas streams from cracking pro- 
cesses, although its applications are far wider 
than this. 

The instrument uses a chopped beam of 
infra-red radiation which is detected upon a 
lead sulphide cell, and in fact the employ- 
ment of two such beams and a phase-sensi- 
tive detector system makes the whole 
self-balancing while a compensating comb 
produces zero dispersion. The character- 
istic absorption spectrum of the hydrocarbon 
in the 24 region is used and although the 
instrument is not intended to measure trace 


quantities, an accurate measurement of the 
concentration of a hydrocarbon in the gas 
stream can be made even in the presence of 
another hydrocarbon whose absorption bands 
partially overlap. 

Two models have been developed, a single 
component recorder which will indicate the 
percentage of one major component in a gas 
stream, i.e., the purity of ethylene in a mix- 
ture containing 90 per cent of ethylene and 
the residue consisting of higher hydrocar- 
bons, and a multicomponent model which 
records the concentrations of up to six con- 
stituents of a gas stream upon a six-point 
recorder. The latter has push button selec- 
tion of components and can be operated 
automatically or manually. The lead 
sulphide cell and glass windows may be 
replaced if desired by a Go Lay infra-red 
detector and silver chloride windows. 


X-Ray Powder Camera 


Unicam Instruments (Cambridge), Ltd., 
were showing a new high-temperature 


X-ray powder camera for the examina- 
tion by X-ray diffraction photography 
of the changes in_ crystal structure 


occuring at temperatures up to 1,400°C. 
The heating is provided by a platinum- 
rhodium resistance element and the heat is 
concentrated upon the specimen by two 
hemispherical platinum shells and reflector 
bowls, the whole mounted in a water jacket 
with a rhodium-plated internal surface. The 
temperature is registered upon a thermo- 
couple which may be hand-scanned to esti- 
mate the temperature gradient. The dif- 
fraction pattern is recorded using the con- 
ventional 19 cm. ring type camera which is 
completely isolated from the evacuated 
chamber and may be removed and reloaded 
without interference with the vacuum or the 
temperature inside the furnace. 

Alignment with the X-ray source is 
ensured by accurate location using the V- 
slot and plane method. The top half of the 
furnace and evacuation chamber are remov- 
able and contain the holder for powder 
specimens which may be rotated. The 
holder for solid block specimens is located 
in the lower half and may be oscillated 
through 6° or scanned in a vertical direction. 
The specimen may be examined in a vacuum 
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or in a gas such as hydrogen or nitrogen. 

On the stand of Messrs. Hilger & Watts, 
Ltd., were two attachments for extending the 
scope of their established equipment. The 
first of these is a photoelectric scanning unit 
for spectrographs which may be used for the 
recording of spectra in the ultra-violet 
region. It has been developed in conjunc- 
tion with LC.I. to record variations in spec- 
trum intensity observable with the . Hilger 
Medium Quartz Spectrograph. For this 
purpose the conventional camera is replaced 
by a slit which is driven by a synchronous 


motor to scan the spectrum between 2,000. 


and 8,000 A, the light passing the slit being 
reflected on to a photomultiplier tube by a 
small mirror. The output from the photo- 
multiplier tube is fed to a mirror galvano- 
meter the movement of whose mirror is 
recorded on a daylight-loading drum camera. 


Metal Concentrations Determined 


The second device was the Flame Photo- 
meter attachment for the Uvispek Spectro- 
photometer which enables the concentrations 
of certain metals in solution to be deter- 
mined. The method involves the compari- 
son of spectrum line intensities emitted by 
the solution with those obtained from a 
standard solution, and this enables a wide 
range of concentrations from trace quanti- 
ties upwards to be measured accurately. 
Hydrogen is used as the fuel and is fed to 
a number of small holes surrounding the 
pipes which carry the atomised solution to 
the flame. The spray is formed in an elec- 
trically heated pyrex chamber when the oxy- 
gen feed is turned on and is led directly to 
the water-cooled burner. Light from the 
high-temperature flame falls directly upon 
the entrance slit of the monochromator. 


The interest which has been shown by 
research workers in the potentialities of flame 
photometry as an analytical method was 
reflected in this year’s exhibition by the ap- 
pearance of several other models. A simpler 
and more restricted instrument, the EEL 
Flame Photometer, shown by Evans Electro- 
selenium, Ltd., may be used for the deter- 
mination of sodium and potassium ‘in 
solution. The flame is produced by town 
gas and compressed air and the light emitted 
by the atomised solution passes the appro- 
priate filter and falls upon a single photo- 
cell, the output of which is indicated by a 
galvanometer. Full-scale deflection is 
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obtained with concentrations of about 1 mg. 
in 100 ml. 

A more complicated design appeared 
on the stand of Messrs. Baird & Tatlock, 
Ltd., incorporating the use of a separate 
photocell for sodium and potassium deter- 
minations. The output from the selected 
photocell is fed to a balanced triode valve 
bridge and the resulting output is fed to a 
second bridge whose output is indicated 
upon a galvanometer. The galvanometer 
reading is adjusted-to zero by applying an 
opposing E.M.F. to the first bridge to remove 
the unbalance, and the reading on the poten- 
tiometer controlling this operation is a 
function of the concentration of the metal 
in solution. The instrument is standardised 
with a solution of known concentration, 
oxygen and butane supply the flame and the 
light emitted is focused by a highly efficient 
optical system upon the photo cell. 

A medical Flame Photometer was also 
exhibited by Messrs. Hilger & Watts, Ltd. 
It is a fairly simple instrument, the burner 
gas being used to atomise the solution and 
deliver it to the burner. The concentrations 
of calcium, potassium and sodium in biolo- 
gical fluids can be estimated by comparison 
with an internal standard and the use of 
photo-conductive cells enables a robust indi- 
cating meter to be used. 


General Laboratory Equipment 

There were more pH meters on show this 
year, four of the eight or so manufacturers 
exhibiting a range of models. The direct 
reading pH meter on the stand of W. G. Pye 
& Co., Ltd., has two overlapping ranges of 
0-8 and 6-14 displayed upon a large dial. 
The use of a large amount of ‘negative 
feed back’ has reduced the temperamental 
character of this type of instrument to a 
condition where the accuracy is unimpaired 
by variation in mains voltage and valve 
characteristics. Under these conditions the 
response is almost linear and zero drift with 
variations in voltage or frequency is very 
small. 

In addition to a battery-operated portable 
pH meter, the stand of Electronic Instru- 
ments, Ltd., contained an Industrial pH 
Transmitter designed for the recording and 
control of pH in industrial processes such as 
gelatine manufacture, electroplating and 
paper manufacture. A range of meters 
shown by Doran Instrument Co., Ltd., in- 
cluded the Dual titrimeter, an electrometer 
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The stand of Baird & Tatlock (London) Limited 


valve voltmeter, which has been adapted to 
allow two electrometric titrations to be car- 
ried out simultaneously, and the battery- 
operated Mini pH meter. Muirhead & Co., 
Ltd., exhibited their high-alkali pH_ elec- 
trode which measures to pH 13.5. 


Among the collection of high-vacuum 
equipment displayed by W. Edwards & Co., 
Ltd., was a four-stage mercury diffusion 
pump which can be used for gas sampling 
and noiseless unbacked pumping. The unit 
contains three stages backed by a final ejec- 
tor stage and with a power input of only 
850 watts will operate against a backing 
pressure of 25 to 30 mm. _ The pumping 
speed is between 60 and 70 litres per second 
and the pressures obtained are below 
5 x 10-* mm. of mercury. 


For the measurement of pressures between 
the ranges of 1 to 10-* and 5 x 10-* to 
10-° mm. of mercury the company have 
produced a Combined Phillips  Pirani 
Vacuum Gauge. This combined instrument 
provides a compact wide-range gauge suit- 
able for high-vacuum systems in which 
roughing and fine side conditions have to be 
measured, e.g., in vacuum-coating plants. 


Also on show was the Cartesian Manostat 
designed to regulate a system at a fixed 
vacuum or pressure, or act as a control valve 
for gas flow under similar conditions. The 
diver (an inverted cylindrical tube with a 
closed end) floats on mercury and closes an 


E 


orifice when it rises due to differential de- 
crease in pressure on its outside. The inside 
of the diver is connected to a tube contain- 
ing a fixed quantity of gas at the reference 
pressure. 


A small mercury diffusion pump appeared 
on the stand of the Fuel Research Station. 
The unique feature of this pump is the use 
of a cold finger condenser with a cdncave 
surface on to which the mercury vapour 
stream impinges from a small jet. This 
enables the total volume of the pump to be 
made quite small and makes it suitable for 
the collection of small gas samples. 


For distillations at a pressure of one 
micron or less, Quickfit & Quartz, Ltd. have 
produced the Semi-Micro Molecular Still. 
This consists of a heated tube with an 
internal metal spiral down which the liquid 
flows. The volatile constituent is flashed 
off and collected on a water-cooled internal 
concentric tube. The distillate is collected 
by a weir and runs into a small flask, while 
the residue is collected at the base of the 
outer tube. The whole apparatus, which is 
symmetrical, is then inverted, the tempera- 
ture of the outer tube raised, and a further 
volatile constituent collected as before. 


Griffin and Tatlock, Ltd., were displaying 
equipment for precise fractionation of small 
quantities of liquids. This included an 
18 in. high-efficiency fractionating column 
together with manual and automatic take- 
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Stanton Instruments’ stand showing their new self-operating balance (Model B.A.10) 


off heads. At a reflux ratio of 25 to 1 the. 


time taken to collect 100 ml. is 6 hours. 


Balances 


Probably the most startling exhibit in this 
year’s display, and the most significant 
advance in chemical balance manufacture, 
was the Stanton Model B.A. 10, a self- 
operating electronic balance. This balance 
consists of three units connected together 
by multiway cable which allows convenient 
disposition of the units. The balance unit 
is in effect a motorised weight-loading bal- 
ance similar to the earlier model B.A. 5, 


but with electric motors operating the 
balance action and weight-loading cam- 
shafts. The remote graticule reading and 


beam deflection are determined by means of 
photo-cells. 

A lens mounted at the end of the balance 
pointer deflects a ray of light which strikes 
one of two photocells when the beam has 
reached full deflection. These photocells, 
which are mounted under the roof of the 
balance case, determine whether the applied 
load is too light or too heavy. In addition 
the balance pointer carries a small mask 
which ‘swings across a_ third photocell 
mounted at the rear of the pillar. The 
swing of the mask across the cell causes its 
output to vary in a manner which is propor- 
tional to the beam deflection. This output 
is fed directly to a microammeter incorpor- 
ated in the reading unit. 

Variation of light intensity from the pro- 
jector lamps which illuminate the photocells 
is avoided by the use of a constant voltage 
transformer. The control unit contains the 
power pack for the operation of the balance 


and the operating controls. The output 
from the photocell reading the beam deflec- 
tion is used to trigger a thyratron whose 
anode current closes a relay to complete the 
appropriate motor circuit. Electrical inter- 
locks are so arranged at all stages so that 
the weight loading camshafts can only stop 
when the weights are either on or off. Multi- 
point cams situated on the end of: each 
weight-loading camshaft interrupt micro 
switches at the appropriate points, and the 
pulses so obtained are used to operate a 
similar series of cams in the reading unit. 
The action and arrestment and all other 
operations are controlled by a single push 
button. The reading unit is connected to 
the control unit by a twelve-way cable, and 
incorporates a three-dial motored repeater 
which follows the positions of the weight 
loading camshafts in the balance. Readings 
of the last two decimal points are given on 
the large microammeter coupled directly to 
the photocell. The zero position and sensi- 
tivity of the balance can be matched by 
means of potentiometers. 

The method of use is to place the load 
upon the balance pan and throw a switch 
into the operating position. |The control 
button is then pressed and the weight appears 
upon the reading unit in a short while. 
When the weight has been recorded the con- 
trol button is again pressed to arrest the 
movement and the switch set to the home 
position, when the balance automatically 
returns to the rest position. The reading 
unit may be up to 100 yards distant from 
the balance itself, and this feature has been 
developed for the requirements of the Minis- 
try of Supply. 
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Although the model exhibited is only 
claimed to be a demonstration instrument, 
the manufacturers have declared themselves 
ready to discuss the making of such balances 
giving a range of plus or minus 5 to 10 gm. 
for use with known tares. Stanton Instru- 
ments, Ltd. maintain that much routine 
analysis could be carried out within these 
tolerances and larger variations could be 
covered by manual weight loading. 

Also upon their stand was an improved 
model: of the Hales Moss Gas _ Specific 
Gravity Balance which can measure the 
specific gravity of gases from 0 to 2,000 
relative to air at N.T.P. with an accuracy cf 
0.005. The new design has made it possible 
to carry out the whole determination with 
the balance case closed, the glassware being 
accommodated upon a separate outrider 
deck and the poise adjuster now being oper- 
able from outside the case. 

Griffin & Tatlock, Ltd., were 


their well-known Microid Lever 


showing 
Balance, 


and J. W. Towers three of their range of 
Automatic balances. 

Demonstrated at the Exhibition in con- 
the Oe6ertling 
This is based upon 


nection with balances was 
Releas-o-Matic device. 











Courtesy Griffin & Tatlock, Ltd. 
18 High-efficiency fractionating column 
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Oertling research laboratory apparatus 
for measuring knife-edge radius to a 
few millionths of an inch 


a somewhat extensive research carried out 
in the Oertling laboratories to determine thie 
main causes of loss of sensitivity in chemi- 
cal and micro chemical balances. The re- 
sults have shown clearly how precision is 
adversely affected by blunting of the knives 
as a result of successive releases of the 
beam and how the initial fine edge can be 
maintained for a much longer period by 
reducing the velocity of impact of the 
knife-edge on the plane when the balance 
is set swinging. 

Extensive laboratory tests involving 
several million weighing operations were 
made possible by a special device developed 
in the Oertling research laboratories. It is 
claimed that the introduction of the Oertling 
Releas-o-Matic device represents a major 
advance in design of analytical balances, an 
advance comparable in importance with the 
earlier introduction of relieved’ knife- 
edges, now universally applied in precision 
balances. 

Another instrument to which electronic 
methods have been applied is the micro- 
scope: Avimo, of Taunton, had on display 
the Aviscope, a device which might be 
called an electronic microscope, although 
the only feature that it has in common with 
the electron microscope is the display of the 
image upon a cathode ray screen. The 
object, which may te living cellular tissue, 
is scanned by the light emitted from a flying 
spot generator’ via a reversed ultra-violet 
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microscope. The resulting modulated 
radiation is received upon a precision photo- 
multiplier tube, and the output amplified and 
fed to a large cathode-ray screen. This 
arrangement permits of variable magnifica- 
tion and contrast and allows a number of 
people to view the magnified image at one 
time. The development and applications of 
electron microscopy was the theme of one 
of the stands occupied by Metropolitan 
Vickers. 
Light Sources 

The possibility of producing luminescence 
in certain substances by the effect of a vary- 
ing electric field has been investigated since 
before the war. Upon the stand of the 
British Thomson-Houston Co., Ltd. there 
was a demonstration of this effect. The 
electroluminescent light emitted by the phos- 
phors shown was greén and blue in colour 
and of very low intensity; but further 
development is hoped to increase the output. 
The stand of the General Electric Co., Ltd., 
also contained a demonstration of electro- 
luminescence and the construction of such <: 
light source was described as a sandwich of 
a dielectric containing the phosphor, usually 
zinc oxide or sulphide, Between a metal 
sheet and a layer of glass having an inner 
conducting surface. 

The crater lamps exhibited by Ferranti are 
three electrode mercury-argon filled tubes 
whose light output is proportional to their 
anode current. They can be used in the 
recording of sound or pictures. Of similar 
construction are the spectral-source . lamps 
which are filled with neon, helium, argon or 
mercury vapour. 





[Courtesy J. W. Towers & Co., Ltd. 
Automatic distillation apparatus 


THE CHEMICAL 


AGE 26 April 1952 


The interest in the semi-conducting pro- 
perties of germanium continues to 
increase, and this year there were no 
less than five companies exhibiting 
germanium crystals or rectifiers. 
coni 
hexagonal crystal in which the normal tetra- 
hedral growth had been inhibited by the 
method of solidification, while the General 
Electric Co., Ltd. displayed a single german- 
ium crystal grown by the slow withdrawal of 
a seed crystal from a melt at a controlled 
temperature. Other displays showed ger- 
manium crystal diodes and triodes of 
various types. 


A year ago Murex, Ltd. announced the 
production of zirconium on a commercial 
scale and this year they have been able to 
exhibit this metal in the form of wire, rod 
tubing and sheet, the latter being up to 
20 in. in width and 3 ft. in length. The 
possibility of using chemical plant made 
from zirconium metal is one which will 
attract the chemical engineer, whose prob- 
lems are those of corrosion rather than cost. 
This possibility is made practical by the dis- 
covery that zirconium may be welded satis- 
factorily with the argon arc or by spot- 
welding. In addition parts may be spun or 
drawn or machined from the solid ingot. 
There was also a display of tantalum tube 
and spun parts and a sample of the extremely 
refractory tantalum carbide. Tantalum was 
also being used in the electrolytic capacitors 
shown by the Plessey Co., Ltd. These 
polarised capacitors are extremely small in 
size and can operate over the wide tempera- 
ture range of —70°C. to +200°C. 


Miscellaneous Apparatus 


All the well-known labtoratory supply 
companies occupied stands this year, and 
from the wide variety of their products on 
show it is only possible to select a few items. 

The Sedimentation Balance demonstrated 
by A. Gallenkamp & Co., Ltd. uses a torsion 
balance to weigh particles as they settle 
from suspension. The balance is sensitive 
enough to permit the use of very low con- 
centrations of solids and thus settling under 
practically ‘free falling’ conditions occurs. 
This accuracy is obtained by means of an 
optical system which projects an image of a 
graticule attached to the balance pointer on 
to a screen, thus allowing direct readings to 
be made. 

J. W. Towers & Co., Ltd., displayed a 


Mar- | 
Instruments, Ltd., showed a single | 
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model of an Automatic Distillation Unit 
originally designed by the Shell Develop- 
ment Co. for the automatic reproduction of 
AS.T.M. method D-86. The operator 
merely fills the flask with the liquid to be 
analysed and inserts a chart upon the drum. 
Upon setting the heater control the appara- 
tus automatically plots a graph of the 
volume of distillate against the vapour tem- 
perature. The first drop of distillate 
momentarily obscures a _ photocell and 
operates a relay setting the pen on the chart 
which is rotated by the rising meniscus in 
the receiver. At the end of the distillation 
the vapour temperature falls, the drum 
rotates backward and switches off the heater 
current. 

Sunvic Controls, Ltd. exhibited a Resist- 
ance Thermometer Controller which could 
be used in conjunction with a platinum 
resistance thermometer to control furnaces 
operating tetween the temveratures of 300° 
and 1,100°C. The thermometer is con- 
nected to a bridge circuit and any ‘ out-of- 
balance’ signal is amplified by a two-stage 
amplifier with gain control for sensitivity. 
In the output stage a thermal cycling energy 
regulator is operated by a double-diode 
triode, the two anode currents being fed in 
antivhase to two heater windings on a pair 
of bimetal strips. Under zero signal condi- 
tions the two anode currents are equal and 
the two strips remain parallel, but they will 
move to or from each other according to 
the sense of any ‘ out-of-balance’ signal. The 
relative position of the two bimetal strins 
controls the ratio of the ‘ on-off’ times when 
an additional current, switched at the same 
time as the load, is vassed throvgh one of 
the bimetal heater windings, causing cycling 
action and giving proportional control. 

On the stand of the Atomic Energy Re- 
search Establishment was a ‘mass flow- 
meter’ for liquids, an adaptation of the 
Kronterger flowmeter for gases which was 
exhibited in 1946. The liquid passes 
through a narrow thin-walled tute with a 
heater in the centre. This short heater coil 
sets up a temperature distribution along the 
length of the tute. When the‘liquid is at 
rest this distribution is symmetrical, but 
motion along the length distorts it, and the 
temnverature in the first half of the tute falls. 
while the temperature in the second half 
rises. These temperature changes are inte- 
grated by two platinum resistance thermo- 
meters, one wound on each half of the tube. 
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The two resistances form the two arms of a 
Wheatstone bridge and the ‘ out-of-balance’ 
current is proportional to the flow of liquid 
through the tube. Flows as small as a few 
grams of water a day can be measured. 
Also on the same stand was a demonstra- 
tion of the separation of isotopes by means 
of thermal diffusion. The method is used 
at Harwell for the isolation of rare isotopes 
such as “O and *He from the naturally 
occurring isotopic mixtures, and also for the 
Separation of gas mixtures for analytical 
purposes. The gas mixture is contained 
between two concentric glass tubes, the gap 
size being fixed empirically and the inner 
tube heated; separation occurs by the segre- 
gation of the heavier gas near the cold sur- 
face at the lower end and lighter gas at the 
hot surface at the upper end of the tube. 


South African Woo! Grease 


WOOL grease, worth about Is. per Ib, as 
a by-product from raw wool scouring, may 
become the basis of an industry worth more 
than £2,500,00 a year to South Africa. 
A process developed in the Johannesburg 
Laboratories of the Council for Scientific 
and Industrial Research makes it poss‘b'e to 
produce £67 5s. worth of chemical products 
from 100 Ib. of wool grease, worth £5. 

This amount of wool grease will provide 
45 lb. of wool grease acids, worth 6d. per 
lb., 35 lb. of wool grease alcohols worth 
3s. 6d. per lb., and 15 Ib. of cholesterol, 
worth 80s. per lb. Wool grease has always 
been split into its constituent acids and 
alcohols by a chemical process. South 
African scientists have discovered a cheaper 
method, using lime as an essential in- 
gredient. This process has now teen com- 
mercially patented in South Africa. 

The alcohols ottained would te used in 
the highest-grade cosmetics and medical 
preparations. The ac'ds wou'd te used as 
ingredients of the special oils used in the 
textile industry. The cholesterol is in great 
demand for the production of Vitamin D 
and hormones. 

South Africa now produces some 500.000 
Ib. of wool grease every year, but it is esti- 
mated that something like 4,000,000 Ib 
should be recoverable. 

Most South African wool used to be 
exvorted in its greasy state, but increasing 
quantities are now being processed within 
the Union. 
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One-Year Courses 
Appeal For Industrial Support 


HE merit of one-year courses at the 

universities and the failure of industry to 
give them adequate support were discussed 
by Professor F. H. Garner, director, Depart- 
ment of Chemical Engineering, Birmingham 
University, in a recent letter to The Times. 

In 1949 the suggestion was made by 
industry, through the Federation of British 
Industries, wrote Professor Garner, that one- 
year courses might with advantage be 
organised by the universities in order to 
afford to a proportion of graduates with 
suitable industrial experience an opportunity 
for further study of advanced concepts and 
techniques within their own specialised fields. 
The University Grants Committee took up 
this suggestion with energy, with the result 
that graduate courses in selected aspects of 
engineering science were instituted in a 
number of universities. 


Courses at Birmingham 


Typical of this development were the 
graduate courses established in October, 
1950, in Birmingham University in the de- 
partments of mechanical engineering, chemi- 
cal engineering, and metallurgy. 

There was no doubt that the creation of 
these graduate schools represented a de- 
velopment of considerable importance in the 
field of engineering and metallurgical educa- 
tion in this country, and that they possessed 
valuable potentialities. 

It was in the belief that knowledge of these 
courses had not yet reached those employers 
and directors who shaped their companies’ 
policies that the letter had been written. The 
universities saw here an opportunity to serve 
the country, and they were providing in this 
instance a service which industry had parti- 
cularly requested. 

Ultimate success of the venture must. 
however, be dependent on the co-operation 
and support received from industry itself. 
Once these new courses had had time to 
prove their value, little difficulty was antici- 
pated in regard to the attraction of a 
continued flow of students. 

It was now, in the early stages, that sup- 
port was particularly required, so that these 
new courses might develop quickly and make 
their final contribution to the fulfilment of 
an urgent need. 
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New Du Pont Film 


Polyester Similar to ‘ Dacron’ 





U PONT’S new synthetic film ‘Mylar, | 


now being produced experimentally on 
semi-works scale in Buffalo, N.Y., is chemi- 


cally similar to the company’s recently 
announced  polyester-based photographic 
film of superior toughness. It is being 


evaluated in a number of industrial fields, | 


but it will be several years yet before it is 
generally available to commerce. Probable 
major uses for the film will be electrical in- 
sulation, film-based tapes, and in combina- 
tion with other materials as laminates. 
Packaging and collapsible tubes may also be 
among its applications. 

‘Mylar’ looks like cellophane and besides 
having most of the best properties of other 
commercial films, it also has several unique 
properties, say the company. Thus it fis 
from twice to eight times as strong as other 
commercial films, it retains dimensions and 
properties over a wide range of tempera- 
ture, and has intermediate electrical polarity, 
enabling it to store electrical energy. Also 
it has high dielectric strength, without ex- 
cessive power loss. 

Chemically, the molecule is a condensa- 
tion polymer obtained from ethylene glycol 
and terephthalic acid, and thus is similar to 
‘Dacron,’ the company’s newest synthetic 
textile fibre, except that it is cast in con- 
tinuous sheets instead of being spun. It 
sells at present at between 20s. and 30s. per 
Ib. 


Waste Disposal Allegations 


A REPORT that certain oil refining firms 


in the Chester and Ellesmere Port areas have 
been seeking places in which to dump waste 
products from their refineries is to be further 
investigated by the pollution fisheries com- 
mittee of the Cheshire River Board. 

This decision was reached by the board 
at its meeting in Chester on 15 April when 
a letter from the Ministry of Housing and 
Local Government was considered which 
alleged that, if the information was correct, 
there was a danger of rivers and under- 
ground water being polluted. 

It was stated that the Ministry’s attention 
had been drawn to the matter by the 
Ministry of Agriculture, but the board itself 
did not know of any specific incidents. 
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Modern Trends in Process Instrumentation 


By J. PROCOPI & S. D. ROSS 
(Minneapolis-Honeywell Regulator Company, Philadelphia)* 


te is difficult to summarise recent develop- 
ments in process instrumentation strictly 
in terms of new products. It is better to 
study the philosophy practised by chemical 
and process engineers, instrumentation engi- 
neers and instrument designers and manu- 
facturers. Through an understanding of 
this, it is possible to obtain a clear concept 
of what is really happening in process in- 
strumentation. Some of these modern 
trends are: 

(1) Centralisation of Control, with its em- 
phasis on the elimination of the problems of 
(a) lags caused by long transmission dis- 
tances, (b) confusion of operators who have 
to memorise the functions of scores of 1n- 
struments, all similar in appearance, and (c) 
large size and cost of central control houses. 

(2) Segregation of Important Data through 
scanning and monitoring. 

(3) Direct Product Quality Control with 
less dependence on inferential measurements. 

(4) Recognition of Servomechanism Tech- 
niques in the application of instruments to 
processes. 

(5) Incorporation of Computor Techniques 
into process control. 

A review of past progress in instrumenta- 
tion provides a helpful background against 
which to view present trends. Instrumenta- 
tion history reveals three distinct periods of 
advancement : 

(1) The accounting and recording era, (2) 
the automatic control era, and (3) the pre- 
sent transition era. 

As a result of the impetus supplied by 
World War I, mass-production techniques 
and continuous processing emerged early in 
the 1920’s. Cost accounting, a necessity in 
mass-production, required better tools than 
the hand-counting methods then used. Fluid 
flow meters and continuous weighing equip- 
ment, which provided records 24 hours a 
day, became an intimate part of practically 
all processes. 

By 1930, therefore, an estimated 14,000 
American manufacturers were using indus- 
trial instruments in their plants. This 
period also witnessed early research into 

* A shortened report of an address given 
before the American Institute of Chemical 
Engineers, Atlanta, Ga., on 17 March. 


automatic control, spurred on by the ever- 
increasing complexity of processing techno- 
logy. Even with reliable information con- 
tinuously at hand, the shortcomings of 
manual operation began to become apparent. 

By the mid-thirties, instrumentation began 
to be looked upon as a necessity in meeting 
quality and cost requirements. The number 
of users rose to 18,000. Technologically, 
industrial instrumentation entered the auto- 
matic control era, for it was found that on- 
off control could not handle all of the 
processing problems. Proportional, propor- 
tional-plus-reset, and other more sophisti- 
cated modes of control were developed to 
keep pace with the growing advances and 
complexities of processing techniques. 

World War II and its feverish industrial 
aftermath bestowed upon the instrument in- 
dustry a réle of vital importance. Orders for 
instruments today come from more than 
40,000 users and it is estimated that by 1954 
the total will become 90,000. 


Centralised Control 

Returning to present-day developments, in 
the years that immediately followed the 
emergence of continuous processing, locally 
mounted indicating and recording controllers 
were employed to regulate process-variables. 
These locally mounted instruments, how- 
ever, failed to provide the automatic co- 
ordination that was required for the most 
efficient operation. Early attempts to effect 
closer supervision and better co-ordination 
took the form of locally mounted panel 
boards. 

The next step was a grouping of these in- 
dividual panel boards into one control board 
which was then mounted in a centrally 
placed control room. As _ processing in- 
creased in size and complexity, the number 
of instruments employed continued to in- 
crease until control panels became large and 
unwieldy. Operator training time conse- 
quently increased; perhaps the most serious 
problem was that of lags attendant on long 
transmission distances. 

In order to improve overall process super- 
vision and to lessen the confusion resulting 
from over-enlarged panel boards, many 
attempts were made years ago to effect a 
graphical representation of the process on 
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the control board. Out of the period of 
gradual development which followed, 
emerged the graphic panels as we know them 
today. 

Graphic Representation 

In one type of ‘panel, the semi-graphic, 
only small-dial type industrial instruments 
are placed in the flow diagram. Miniature 
recorders and controllers, as well as those of 
conventional size, are mounted below and 
alongside the diagram. Coloured symbols 
are used on the instruments and in the flow 
diagram to indicate the points of applica- 
tion. In contrast with this method of. instru- 
ment mounting is the full graphic panel 
which uses miniature recorders and indi- 
cators mounted directly in the flow diagram. 
In this type, as in the semi-graphic panel. 
the use of colour is important in keeping 
streams identified. 

Simultaneously with the growth of gravhic 
panels has been the development of indus- 
trial instrument components that permit 
close-coupled control systems, thus resulting 
in a minimum of transfer lags. The merits 
of close-coupled systems have been estab- 
lished for processes where measurement and 
control lags are small. Thus, in a flow in- 
stallation, a rewly developed blind con- 
troller is placed adjacent to the process or 
on the valve yoke. In this manner, the 
advantages to be gained from the small 
measurement and control characteristic time 
are not cance!led out by long transmission 
lags, which occur when the controller is far 
rémoved from the process. 

In this development the controllers are 
mounted on the reverse side of the panel 
board. This method of installation is usually 
emv'loyed where transfer lag is a small part 
of the total lags in the system, such as is 
usually the case in temoverature control. 

On the front of the toard, miniature re- 
corders and indicators are mounted in the 
flow diagram corresponding to the points of 
measurement in the process. Units, such as 
miniature recorders which are mounted on 
six inch centres, provide a continuous 
record of the process variables. By means 
of knobs and switches, the control valve air 
pressure loading and set point can te 
obtained, or an overator can switch from 
automatic to manual overation and back to 
automatic, without upsetting the process. 

Many advantages result from the use of 
graphic panels. It is generally agreed that 
they reduce panel board space as well as the 
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size and cost of a control room. In addition 
plant operators with little prior knowledge 
of the process being controlled, are appre- 
ciably helped to follow it; with the result 
that operator training time is greatly re- 
duced. -Delay in replacement of instruments 
is decreased because these miniature instru- 
ments can be quickly changed. 

Among other advantages which have been 
claimed for graphic panels are their ease of 
installation and simplified starting procedure. 
These economies should become more 
apparent with improved process instrument 
designs and as a better understanding of the 
panel is obtained through increased use. 

Dial and scanning systems are important 
characteristics of the present transition era. 
In a dial system, a manually supplied im- 
pulse starts a chain of actions that results in 
switching any desired measuring element of 
several hundred into a measuring circuit, so 
that the magnitude of a particular process 
variable may be recorded or indicated. In 
a scanner, a timed impulse replaces the 
manual one. Indicating type dial and scan- 
ning systems that are equipped with alarms 
are termed ‘monitors’ whereas recording 
types are called ‘ loggers.’ 


Dial System Designed 


The Sun Oil Company recently designed 
a dial system. In order to check the tem- 
perature of a specific thermocouple, the 
operator simp!y had to dial three numters. 
The system is arranged so that the next nine 
thermocouple points to the first thermo- 
couple can te checked by simnvly adding 
one impulse at a time. A scanner-monitor- 
logger has also been designed in which a 
timed impulse, operating in conjunction with 
the recorder printing mechanism, starts a 
chain of action which automatically switches 
one thermocouple at a time into the measur- 
ing circuit. This switching action also ener- 
gises the ‘ point’ and ‘tank’ lamp on the 
face of the control unit. In one particular 
unit there are nine banks of nine po'‘nts 
each, or a total of 81 thermocounvle points. 
Various switches in this unit vrovide flexi- 
bility in operation. Any tank may te re- 
cycled or omitted, as desired. Printing can 
te continuous, or, ty simoly throwing a 
switch, the instrument can be made to print 
only when the set point is exceeded. 

Another significant trend in process instru- 
mentation is the increasing use of continuous 
analysers in control of product quality. 
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This leads to better control, improved 
equipment design, higher yields and quicker 
research made possible through faster, more 
accurate analyses than are possible by cur- 
rent sample-to-laboratory methods. 

A mass spectrometer was recently in- 
stalled at the Paulsboro refinery of the 
Sotony-Vacuum Oil Company for the con- 
tinuous analysis of a de-ethaniser bottoms 
stream. Concentration of ethane was con- 
tinuously and accurately recorded during a 
test period of several months’ duration. 


Infra-red Analyses 

Similarly, infra-red analysers have been 
used to determine the carbon dioxide con- 
tent of flue gas in a fluid catalytic cracking 
unit and host of other applications. Con- 
tinuous density recording mechanisms 
measure per cent conversion of monomers 
in butadiene-styrene co - polymerisations. 
Continuous testing dielectric constant ,meters 
determine the concentration of aromatics in 
a mixture of hydrocarbons, while continuous 
refractometers analyse the composition of 
olefines in a mixture. 

The last decade has witnessed extensive 
engineering activity in a new approach to 
control problems in the process industries— 
servomechanism techniques. 

The cutting of plant construction costs by 
designs taking full advantage of automatic 
control and the savings in operating costs 
need a very exacting and comprehensive pre- 
liminary study of process control by a prac- 
tical method which incorporates all aspects 
of the problem—process, measuring element. 
transmitter, controller and valve. Servo- 
mechanism techniques show much promise 
in helping designers to do this. Perhaps the 
strongest point in favour of them, however. 
is that at present they offer the only prac- 
tical solution to more comp!ex problems, 
where other methods of control analysis 
and prediction fail. 

To servomechanism engineers, the control 
problem involves a study of the dynamics of 
an entire system. This ‘ system-engineering ’ 
concept emtodies not only a consideration 
of the dynamics of the process, but also of 
the measuring instruments and control de- 
vices. These dynamics can te exoressed 
mathematically over their entire range of 
behaviour in terms of frequency response. 
These frequency response curves have a 
sound theoretical basis and are easily mani- 
pulated ty those who do not wish to delve 
into mathematics. They are used to help 
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select the type of controller required and 
to calculate controller settings required for 
efficient operation. 

As well as the increasing activity in servo- 
mechanisms, tremendous development is 
taking piace in computing machinery. Large 
electronic digital computers are becoming 
more important with expanding engineering 
knowledge. The solution to increasingly 
complex calculations can be reached with 
electronic aids, thus saving the engineer a 
great deal of time. 

Digital computers, for example, can be 
used to make quickly and accurately diffi- 
cult calculations required in the design of 
distillation towers for multi-component 
systems, as well as those needed in the de- 
sign of unit operations such as absorption, 
extraction and drying. 

Computers eventually may play a signifi- 
cant réle in automatic control. Present-day 
pneumatic controllers, of course, are com- 
putors, and more specifically, analogue com- 
puters, by definition. However, as the name 
implies, the function or physical quantity 
operated on here is analogous to the 
original signal, and as such is related only 
indirectly to the actual dynamics of the 
process being controlled, and to quality 
factors in the product. As discussed earlier, 
servomechanism techniques supply the 
answer to the question of how to combine 
the dynamics of process and instruments. 
The computer, on the other hand, may be 
the means of bringing quality control into 
the same circuit. A suggestion has been 
made as to how this may be accomplished. 
Product viscosity, which is close'y related to 
product quality, is measured and returned to 
the control loop. Process variables of tem+ 
peratures, pressure and ratio of materials 
are controlled by conventional instruments. 
The computer is used to interpret the quality 
measure in the light of process dynamics, 
and, in turn, establishes regulation over the 
various process variables. 

Progress Assured 

Whether this combination of conventional 
end-point servomechanism and computer 
techniques will one day represent the ulti- 
mate form of process instrumentation can- 
not be predicted with any degree of 
accuracy. Nevertheless, from a study of the 
past progress of instrumentation, it is clear 


that, regardless of the ultimate end, instru-. 


mentation, aided by processing develop- 
ments, will continue to progress. 
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Conservation of Materials 
U.S. Digest of New Methods 


EW methods and machines in ceramics 

and product finishing of interest to the 
chemist are included in a digest of new 
developments recently issued by the Inform- 
ation Division of the Mutual Security 
Agency, London. 

A discussion by several U.S. manufac- 
turers of ceramic-coated materials with 
metallic base,, had resulted in a number of 
suggestions in regard to conserving cleaning 
materials, conserving sulphuric acid and 
nickel salts, and conserving sodium cyanide 

Of these, a plant-designed oil separator 
tank used in conjunction with the cleaner 
tank considerably extended the life of clean- 
ing solutions. Often these solutions failed 
to function properly simply because}oil scum 
that had accumulated at the top of the 
cleaning tank was redeposited on the metal 
during cleaning. In one plant, a modifica- 
tion of this arrangement was prolonging the 
life of cleaner tank solutions five times or 
more when a separate device was used for 
sludge remover. 

Suggestions for saving sulphuric acid 
were :— 

(a) When purchasing sulphuric acid, 
inspect the storage tank, all transfer pipes, 
and all valves and fittings in order to prevent 
loss of acid because of failure of these 
parts. 

(b) When measuring acid for addition to 
the pickling tanks, use a vessel of earthen- 
ware or iron to catch dripping acid that 
might otherwise go to waste. 

(c) Nickel salts could be conserved by 
keeping storage tanks as dry as possible, 
placing them on pallets off the floor. Several 
suggestions were also given for preventing 
waste of nickel salts rendered unfit for use 
because of the presence of iron sludge in 
the bath. 

(d) Conserving sodium cyanide. At one 
plant, the use of a relatively small amount of 
caustic soda had reduced the amount of 
sodium cyanide required for neutralising 
solutions by approximately 50 per cent. 
(Better Enamelling—November, 1951.) 

The use of electronic values to measure 
the chemical balance of dyes in a vat may 
make it scientifically impossible to produce 
poorly dyed fabrics, according to Textile 
Aids (December, 1951). All guesswork in 
the compounding and application of dyes is 
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claimed to be eliminated by means of an 
electronic controller and recorder system. 

Once an effective dye solution has been 
prepared in the laboratory and its ‘ reduction 
potential’ has been recorded, the operatoi 
simply adjusts a few dyes to maintain the 
same condition in the dye bath. The. sys- 
tem itself automatically compensates for any 
variations in the acidity or alkalinity of the 
water in the dye bath or of chemicals that 
go into the bath. It is stated that this type 
of control can decrease production cost, 
speed production, and help to ensure uni- 
form high quality vat colour. 

Differential metal plating, in which a dif- 
ferent weight coating is applied to each side 
of metal containers, as a tin conservation 
measure, was first tried out during the last 
war. Now, experimenting along the same 
lines with tin plating, the Weirton Steel Co., 
Weirton, Virginia, has successfully developed 
five combinations of differential coated elec- 
trolytic tin plate. The savings in tin, result- 
ing from the adoption of a differential for 
the grade previously used, is said to range 
from 16.7 per cent to 50 per cent, the amount 
saved varying with the weight combination 
used. 

The process employed is the acid type 
similar to that commonly used in Europe. 
Plating is done by the halogen process and 
the electrolytic production-plating lines are 
constructed horizontally to permit the depo- 
sition of tin on one side of the strip at a 
time. The plating section has two tiers of 
12 electrolyte cells each, or 24 cells in all. 
Each cell can be operated independently, as 
can each of the two plating tiers. (Stee/— 
December, 1951). 





I.C.1. (Australia) Issue Plan 


ADDITIONAL working capital and plant 
extensions at Osborne, South Australia, to 
increased output of alkalis is planned by 
Imperial Chemical Industries of Australia 
and New Zealand. 

To achieve this it is proposed to ask the 
public to subscribe £3,000,000 in 44 per cent 
debentures which would have a 20 years’ 
currency with an option of redemption at 
par after 15 years if the company wished. 

A further issue of ordinary shares in the 
near future is being considered. 

In 1950, a debenture issue was made for 
£3,000,000 at 4 per cent at the same time 
as a public issue of ordinary shares. 
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New Instruments & Apparatus for Research 
Developments Carried Out by the DSIR 


bie nadagueeer yr and apparatus incorpor- 
ating novel features are constantly being 
developed by the Department of Scientific 
and Industrial Research for the require- 
ments of its own research programme. It 
has become customary for some outstanding 
developments to be shown each year at the 
Physical Society Exhibition. This year 
instruments shown at the DSIR stand were 
contributed by the Fuel Research Station, 
the Joint Fire Research Organisation, the 
National Physical . Laboratory, and _ the 
Water Pollution Research Laboratory. 

The standard all-glass apparatus based on 
the method of Brunauer, Emmett and Teller 
is unsuitable for the routine determination 
of surface areas. A new apparatus has 
therefore been designed by the Fuel Research 
Station for routine measurements. Con- 
structed mainly of metal, it has a minimum 
of components and is simple to use. 

With the exception of the Pyrex glass 
sample holder, the system is made of seam- 
less silver-soldered copper tubing. — Pres- 
sures are read on Budenberg diaphragm 
gauges. The sample is degassed in a small 
furnace at 300°C. with the usual diffusion 
and backing pump system. Cylinder nitro- 
gen is used and is taken directly into a water- 
jacketed bulb through a metal high-vacuum 
stop-cock. A special high-vacuum piston 
and cylinder control valve is used between 
the constant volume and sample bulbs. Dead- 
space and sample bulb volumes are deter- 
mined by using nitrogen at room tempera- 
ture and calculating the contraction at the 
experimental temperature, thus eliminating 
the need for a separate measurement with 
helium. The low-temperature bath is liquid 
oxygen. This apparatus was demonstrated 
at the Physical Society Exhibition. 


Mercury Diffusion Pump 

A small mercury diffusion pump was 
also shown by the Fuel ReSearch Station. 
A unique feature of this equipment is the 
use of a ‘ cold-finger ’ condenser with a con- 
cave base on to which the mercury vapour 
stream impinges from a small jet and tube 
assembly. This enables the total volume of 
the pump to be kept quite low, and makes the 
pump suitable for the collection of small 


gas samples up to a final pressure of several 
millimetres of mercury. 

To obtain high concentrations of spray of 
comparatively uniform drop size, a hypo- 
dermic needle spray battery has been de- 
signed by the Joint Fire Research Organisa- 
tion. It is based on the hypodermic method 
of producing drops of controllable size 
(W. R. Lane, J. Sci. Inst., 1947, 24, 98) and 
its chief feature is the method of assembly 
of 169 needles. The end of each needle is 
centred in an air hole by passing it through 
a slotted hypodermic sleeve which fits into 
a receiving nipple. The battery is used to 
determine the effect of drop size on the 
quantity of spray required to extinguish fires. 
The drop size of the spray may be varied by 
varying the air-flow past the ends of the 
needles, and the rate of flow of spray by 
varying the number of needles, or the water 
pressure above the needles. 


Mach Number Gauge 


Among the instruments shown by the 
National Physical Laboratory was a Mach 
Number Gauge, which is used by the Aero- 
dynamics Division in the control of a high 
speed wind tunnel having a variable stagna- 
tion pressure. Mach number is an explicit 
function of the ratio of working section 
static pressure, P, to the stagnation pressure, 
H. The gauge is a manometric balance de- 
signed to give zero deflection at any pre-set 
value of P/H, that is, Mach number inde- 
pendently of variations in stagnation pres- 
sure. Two balance arms react on each other 
through a central pivot, the relative position 
of which can be varied by traversing the 
whole of one arm. Each arm is set initially 
so that the movement about its own pivot is 
directly proportional to the working section 
static or stagnation pressures respectively. In 
operation, the position of the moving arm is 
adjusted to make the effective ratio of the 
balance arms equal to the value of P/H 
for the required Mach number. The static 
pressure is then controlled to maintain 
balance. 

Measurements of pressure produced by a 
fine tube in a reasonably steady air stream 
are affected by waves created by small varia- 
tions of speed, which change the mean level 
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of liquid in the manometer. These effects 
are minimised in a micromanometer of small 
capacity, developed by the Aerodynamics 
Division, which consists of a horizontal glass 
tube of small bore containing a short column 
of liquid. The tube is mounted on a tilting 
base, and by rotating a screw thread the 
column can always te brought to a fixed 
position to balance the pressure difference 
applied to the ends. The meniscus of the 
column is observed with a microscope. One 
small division on the wheel measuring the 
inclination is equivalent to 3 x 10-° in. of 
water. This gauge was demonstrated at 
the Exhibition. 


Attracted Disc Voltmeter 

The Electricity Division of the National 
Physical Laboratory was represented by 
an absolute attracted disc voltmeter for 
500,000 volts. This voltmeter is designed to 
operate in compressed nitrogen (at 200 Ib./ 
sq. in.) up to a maximum electric stress of 
100 kV (RMS) cm. Separation between the 
parallel plate electrodes is adjustable to any 
value between 0 and 6 cm. The electro- 
Static force acting on a disc is balanced by 
the electromagnetic force in a coil situated 
between the poles of a permanent magnet. 
The displacement of the moving system is 
indicated by a differential capacitor, the 
middle plate of which is mounted on the 
spindie to which the disc and coil are also 
attached. The relation between the current 
in the coil and the force acting on it can 
be determined by balancing a known weight 
which can be lifted on or off the moving 
system ty a solenoid-operated mechanism. 

Several developments in ultrasonics were 
shown ty the Physics Division. By using 
barium titanate as the piezo-electric material, 
it is possible, because of its lower imped- 
ance, to generate much higher powers than 
from quartz for a given supply voltage. 
Shorter time of paralysis and tetter band- 
width can also be obtained. An application 
of this method to ultrasonic flaw detection 
is illustrated ty common transmitter-receiver 
protes for 1, 24 and 5 Mc/s. 

Another interesting development in flaw 
detection is a steerable beam device for 2} 
Mc/s. Making use of a variable angle 
wedge, this device permits scanning from a 
fixed site over an ang!e of +45°C. Also on 
view was Flaw Detection Standard Type 1, 
this teing a steel block with accurately 
drilled holes, which permits assessment of 
the tehaviour of flaw detectors. 
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The Physics Division was also repre- 
sented by a tenuous wide-frequency-band 
magnetostriction transducer. A long fine 
nickel tube (or a wire locally coated with 
nickel) is threaded through a short coil and 
polarised. One end transmits or receives 
vibrations and the other is damped to elimin- 
ate reflections. Longitudinal and torsional 
resonance test methods using this traducer 
were shown; they are capable of an accu- 
racy of measurement of 0.03 per cent in 
resonance frequency. 

Graphs showed the results for alloys of 
copper with metals of the sub-group and 
of aluminium alloyed with zinc, copper and 
magnesium. 

A flashing neon lamp device has been used 
by the Water Pollution Research Laboratory 
to give a continuous indication of the con- 
ductivity of ‘de-ionised’ water leaving an 
exchange column (G. Knowles, R. Briggs and 
L. J. Scragg, Chem. and Ind., 1951, 33, 700). 
It might also be used for monitoring low- 
conductivity waters such as boiler-feed, re- 
turned condensate, and the outputs of stills. 
Robust electrodes placed in the water con- 
trol rate of flashing of a neon lamp, a water 
of higher conductivity causing a higher rate 
of flashing. A second neon lamp flashes at 
a constant rate corresponding to a chosen 
conductivity. The range of conductivities 
covered can be altered by changing the elec- 
trode sizes and/or spacing. The instrument 
is inexpensive and contains no valves; its 
accuracy is not affected by voltage or mains 
frequency variations. 


New DSIR Instruments 

There are, of course, a numter of new 
DSIR instruments which were not seen at 
this year’s Physical Society Exhibition. For 
example, the well-known Twyman-Green 
interferometer of Hilger & Watts Ltd., has 
been equipped with a compact attachment 
which, with monochromator and a camera. 
makes possible the complete testing of the 
optical performance of all types of micro- 
scope objectives. This attachment has been 
developed by the Light Division of the 
National Physical Laboratory. The objec- 
tive is carried on a nodal slide, so that 
measurements of focal length can be made 
and axial and off-axis performance can be 
studied. An adjustable negative lens cor- 
rects for ‘tube-length’. The spherical 
mirror against which the wavefront is com- 
pared is interchangeable; it is carried on a 
kinematic wire suspension which permits 
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measurable independent displacements of the 
mirror in three co-ordinate directions, these 
being repeatable to less than 0.1 microns. 

In the photometric rating of lenses it has 
been the practice to provide the iris dia- 
phragm control with a scale showing the 
f-number as an aid in calculating exposure 
times; this depends on equivalent focal 
length and effective aperture, and takes no 
account of light losses due to reflection at 
or absorption by the optical elements. A 
photometric index, termed the t-number, 
provides a more accurate assessment of the 
relative illumination in the lens focal plane. 
Moreover, with lenses of conventional form 
viewing an extended surface of uniform 
luminance, the illumination in the image 
plane is not uniform. 

Two methods of measuring t-numbers and 
field illumination have been developed by 
the Light Division. In the first, to obtain 
its t-number the lens is mounted in front of 
a collimator and the light flux transmitted 
is compared with that passing through a 
circular aperture. The field illumination is 
obtained by rotating the lens about an axis 
in the plane of its entrance pupil. 

‘In the second method, a surface of uni- 
form luminance is arranged in the plane of 
the entrance pupil and the flux then passing 
through a small circular aperture mounted 
in the lens focal plane is compared with that 
transmitted when the lens is replaced by a 
circular aperture. To measude field illu- 
mination the small aperture is moved across 
the focal plane. 


Precision Spherometer 

A precision spherometer developed by the 
Light Division is based on that described by 
Guild (Opt. Sec. Trans., 1918, 19, 103) and 
is suitable for the measurement of the curva- 
ture of spherical surfaces of transparent 
lenses. The ball-ended central gauging tip 
is set just out of contact with the lens with 
the aid of the Newton Rings system formed 
between the surfaces and viewed in the 
microscope above. Precision is attained by 
improvements in the three-ball lens support 
(due to W. H. Lee, see L. C. Martin ‘ Opti- 
cal Measuring Instruments,’ 1924), and by 
the use of a precision non-rotating micro- 
meter head equipped with a slow motion 
drive. The instrument is arranged so that 
the curvature of very thick” or prismatic 
lenses can be measured, with a limit of accu- 
racy of 0.002 metres-’, depending on the size 
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of the lens; this corresponds to an accuracy 
of 0.02 per cent for a surface with a radius 
of curvature of 100 mm. 

Special discharge lamps now available for 
the optical interferometry of reference end- 
standards employ a pure isotope, of either 
mercury ("* Hg) or krypton (* Kr), as 
the source of optical emission. The simple 
monochromatic radiations emitted by these 
lamps permit interferometry to be directly 
applied to much greater lengths than is 
possible with sources of the natural elements. 


Wavelengths Compared 


In an apparatus developed by the Metro- 
logy Division a water-cooled mercury-198/ 
argon lamp, of the electrodeless type excited 
with oscillations at 100 Mc/s, is the source 
of light. Reference end-standards up to 
12 in. (30 cm.) length are measured in a 
Kosters interferometer, using the two yellow, 
the green and the blue lines of mercury-198. 
The wavelengths of these lines have been 
compared with the wavelength of the cad- 
mium red line, which is accurately known in 
terms of the yard and the metre (Proc. Roy. 
Soc. A., 1951, 209, 132). Results obtained 
with 12 in. standards agree to + 1 x 10-° 
in. (+ 0.025) with the values established by 
the normal metrological procedures from 
the primary yard line standard. 

An experimental microwave interfero- 
meter has been used by the Metrology Divi- 
sion to derive a new value for the velocity 
of electromagnetic waves. The result ob- 
tained for the velocity in a vacuum is Co = 
299, 792.6 + 0.7 km/s. In essentials the 
apparatus is equivalent to the optical Michel- 
son interferometer, with the fixed arm 
located in a waveguide, and the variable arm 
in the open air. A hybrid junction (* magic- 
T’) acts as the beam divider. The variable 
arm consists of a transmitting horn and dis- 
tant movable reflector which returns the 
energy to the horn and into a detecting 
device, where interference take place with 
the energy returned from the ‘fixed’ arm. 

Source is a stabilised klystron, oscillating 
at a frequency of 24,005 Mc/c (= 1.25 cm.). 
By means of end-gauges of known length the 
reflector is displaced through an integral 
number of half wavelengths (detector minims). 
Thus, subject to a diffraction correction, the 
wavelength is found. Velocity is obtained 
from the product of wavelength and fre- 
quency. The frequency is measured by com- 
paring the microwave oscillator with a high 
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harmonic of a standard quartz oscillator. 

A comparator, designed and made at the 
NPL for the continuous measurement of the 
diameter of fine wire, operates upon a pneu- 
matic principle. The wire is drawn by motor 
between a fixed flat anvil and a radiused 
anvil mounted on a_ gravity-controlled 
lever. Variations in wire diameter raise or 
lower the radiused anvil, and _ this 
movement alters the eScapement of air 
from a fixed jet. The resulting pres- 
sure variations are pneumatically ampli- 
fied and transmitted to a recorder. Overall 
magnification is 5,000 times. The apparatus 
is not suitable for application to the pro- 
duction line, but may be usually employed 
in the laboratory for detailed examination of 
local variations in wire diameter. 


Small Angle Generator 


A small angle generator, designed and 
constructed at the NPL, comprises a sine bar 
which is pivoted at one end and may be 
raised or lowered hydraulically on to appro- 
priate slip gauges at the other end. When 
applied to the calibration of auto collimators 
a reflecting face is mc unted on the bar above 
the pivot point in the optical path of the 
instrument under test. The range of mea- 
surement is of the order of + 20 minutes 
of arc at an accuracy of + 0.5 second. 
The design of this machine is such that it 
may be adapted to other applications requir- 
ing the generation of small angles to a high 
precision. 

A cavity resonator is used at the NPL in 
the latest determination of the velocity of 
light. Multiple reflections of a radio wave 
having a frequency near 9,000 Mc/s produce 
a standing wave in the resonator. The 
length of the resonator is varied by means 
of a piston and the wave length is obtained 
from the difference between successive 
resonant lengths. In this way certain end- 
effects are eliminated and by using two 
different frequencies the errors due to 
imperfections in the surface are also greatly 
reduced. The repetition accuracy of the 
experiment is + 0.5 Km/s and the final 
result is 299, 792.5 + 1 Km/s. 





A campaign being organised by dairymen 
for the salvage of used aluminium foil milk- 
bottle caps is being supported by the 
Ministry of Food. Some 5,000 tons of 
aluminium foil are used every year. 
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Leather Chemists Meet 


Paper on Boundary Tensions Read 


MEETING of the Northampton Group 

of the Society of Leather Trades’ Chem- 
ists held at the College of Technology. 
Northampton, on 27 March, heard Dr 
A. F. H. Ward, M.A., give a paper on 
‘Recent Investigations and Applications of 
the Boundary Tensions of Solutions.’ 

The particular aspect ef boundary ten- 
sions which was dealt with was the varia- 
tion, with time, of surface and interfacial 
tensions for certain solutions. When a sur- 
face or interface is freshly formed, it may 
not immediately acquire the equilibrium 
value of the boundary tension. This may 
require a time interval varying from a frac- 
tion of a second to several hours. 

The speaker described the historical de- 
velopment of work on the time-effect for 
surface tensions, and discussed the experi- 
mental techniques available for following 
the changes in boundary tensions. It was 
desirable (he said) that the measurement of 
the tension should not involve the destruc 
tion of the surface. The ‘ sessile bubble’ and 
‘ pendant drop’ methods were especially suit- 
able. Here the shape of a hanging drop was 
determined by its surface tension and den- 
sity only, so that suitable measurements 
from a photograph, or projected image, of 
the drop enabled the tension to be obtained 
over a range of time. For very small sur- 
face ages, the variation of surface tension 
could be found from measurements of sur- 
face potential or of vibrations at different 
positions along a jet of liquid. 


Recent Work Described 


Dr. Ward gave an account of recent work 
on this subject in the Physical Chemical 
Laboratories at the Faculty of Technology 
of Manchester University. Here, interfacial 
tensions between water and solutions of 
higher fatty acids in hexane had been 
studied. It had been shown that the speed of 
diffusion of molecules to the interface could 
not be the controlling factor in the time- 
effect. The kinetics of the process had been 
investigated and rate constants obtained for 
both adsorption and desorption of the mole- 
cules at the interface. This had led to the con- 
clusion that there was a ‘ barrier’ which in- 
terfered with adsorption and gave a low 
probability that a molecule would be 
adsorbed after a collision with the surface. 
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Records of X-Ray Diffraction from Powders 


The ‘ Finger-prints’ of Crystalline Materials 


by W. A. WOOSTER, Sc.D., M.A., F.Inst.P. 
Lecturer in the Department of Mineralogy and Petrology, Cambridge 


SE of crystalline powders to give X-ray 
diffraction photographs was first made 
in 1916. The method was developed inde- 
pendently by Debye and Scherrer in 
Switzerland and, a year later, by Hull in the 
U.S.A. These authors allowed a fine beam 
of X-rays to fall on a cylindrical rod of 
powder and received the reflected X-rays on 
a photographic plate or film. With several 
variants this method has continued until the 
present time. The film may be flat or cylin- 
drical, it may receive the X-rays reflected in 
a forwards or a backwards direction. The 
powder may be prepared from large single 
crystals by grinding or filing, or it -may 
simply be a piece of polycrystalline material 
which has been shaped to fit the camera. 
Some years after the original photographs 
were taken a so-called ‘focusing’ camera 
was introduced. The special virtue of this 
type of camera was that it considerably 
reduced the length of exposure required. The 
powder was distributed over an area of a 
few square centimetres on the inner cylin- 
drical surface of the camera and the X-rays 
were admitted through a fine slit in this same 
cylinder. The X-rays reflected from all 
parts of the powder were in this way caused 
to converge on a line on the film which was 
also mounted in the same cylinder as the 
powder. The resulting photograph differed 
little in general appearance from the Debye- 
Scherrer type of pattern, an example of 
which is shown in Fig. 1. The disadvantage 
of this camera was that only a restricted 
range of diffraction angles could be studied 
on any one instrument and several cameras 
were necessary to obtain the same informa- 
tion as that given by the Debye-Scherrer 
camera. 





Early cameras were, by modern standards, 
of smali size having a diameter not usually 
greater than 6 cm. Since that time cameras 
of many sizes ranging up to a diameter of 
100 cm. have been used, though it is not 
common to use a diameter greater than 
19 cm. The larger the camera the greater 
the separation of the powder lines but the 
longer the exposure required. A 9 cm. dia- 
meter powder camera is shown in Fig. 2. 

Applications of the powder method are 
so numerous that it is not possible to do 
more than mention some of them very 
briefly. The simplest application might be 
described as the taking of ‘ finger-prints’ of 
the crystal structure. On a powder photo- 
graph of a given substance in the same crys- 
talline state there are lines which always 
have the same relative positions and the 
same relative intensities. 

Such a pattern therefore forms a ready 
means of identifying the substance. The 
pattern varies with the size of the camera 
and with the kind of X-ray tube used but, 
using a generally acceptable camera diameter 
and a convenient type of X-ray tube, such 
as one having a copper anticathode, it is 
possible to construct an index of powder 
photographs. 

If the powder patterns of all known crys- 
talline sutstances were available and were 
arranged in some regular sequence, it would 
be possible to compare the powder photo- 
graph of any unknown substance with a pat- 
tern in the index and thus identify the 
unknown material. Unfortunately, only a 
fraction of all crystalline substances have 
been classified in this way and there are im- 
portant difficulties in arranging the patterns 
in a way which makes it easy to compare an 


Courtesy, Unicam Instruments, (Cambridge) Ltd. 


F.g.1. Powder photographs of platinum wire using Cu Kz, and Cu Ky radiations in 
19 cm. high temperature camera (a) at 900°C. (6) at 20°C. 
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unknown with the known patterns. How- 
ever, even with these limitations the indexes 
which have been made, notably the ASTM 
index, are extremely useful, especially to 
those who have had some training in dealing 
with knotty points. 


Use of Powder Method 

There can be few industries which employ 
raw materials of any kind which would not 
find some applications for the powder 
method of controlling the purity or quality 
of their starting material. In the construc- 
tion of certain furnaces, for instance, it has 
happened that a very small quantity of one 
of the forms of silicon dioxide, present in 
the furnace lining, caused the collapse of 
the furnace at high temperatures. It is very 
difficult by chemical analysis to determine 
the cause of such a failure of the brick lining 
but by the X-ray method using a simple 
powder pattern it is possible to identify the 
unwanted constituent before the brick is put 
into service. 

In the manufacture of chemicals for 
analytical work or for pharmaceutical pre- 
parations great purity may be essential. The 
powder method is well suited for such test- 
ing of purity because the presence of extra 
lines on the photograph is easily seen and 
only a few milligrams of material is neces- 
sary for the test. 

There are many applications of the pow- 
der method to metallurgy. Alloys of two, 
three or more metals usually crystallise in 
different forms according to the relative pro- 


portions of the various elements in the melt.” 


The alloys of silver with cadmium give a 
good example of the type of information 
which can be obtained. Pure silver has a 
face-centred cubic structure and the pattern 
of this consists of relatively few lines. The 
alloys of silver with up to some 40 atomic 
per cent of cadmium are of the same atomic 
arrangement except that the whole structure 
is expanded uniformly to admit the cadmium 
in place of the silver. Over this range of 
composition the cadmium forms a solid solu- 
tion with the silver and this is revealed in 
the photographs by the constancy of the type 
of pattern, combined with the gradual 
change in the position of the lines with 
the change of composition. 

At 50 atomic per cent of cadmium the 
crystal structure is also cubic but the silver 
atoms are at the corners of the cubic unit 
cell and the cadmium atoms at the body- 
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centre of the cube. This change of atomic 
arrangement is revealed by the change of 
pattern in the powder photograph. As the 
concentration of cadmium in the alloy is 
increased, two other atomic arrangements 
are obtained before the hexagonal arrange- 
ment of cadmium itself is reached. In this 
series of alloys of cadmium and silver there 
are thus five distinct types of pattern both 
in the atomic arrangement and also on the 
corresponding powder photographs. 

Much of this information can also be 
obtained by the methods of metallurgy but 
the X-ray method operates on very small 
quantities and at any temperature. One of 
the recent developments (referred to later), 
is the use of powder cameras for high tem- 
perature investigations, and it is also possible 
to use liquid air or other coolants to reduce 
the temperature if necessary. 

Results which can be obtained on alloys 
thus include (a) the compositions at which 
certain phases occur, (b) the presence of 
solid solution of the various phases in one 
another, (c) the study of intermetallic com- 
pounds at high temperatures which may 
decompose on cooling. 


Orientation of Crystals 

Another metallurgical application con- 
cerns the study of the orientation of the 
crystals composing a wire or rolled sheet. 
This orientation is brought about by the 
mechanical process involved in making the 
wire or sheet and it affects the powder 
photograph in the following way. When 
there is no preferred orientation among the 
crystals making up the powder specimen, the 
lines are equally dense all round the direc- 
tion of the incident beam. 

For this work the X-rays are frequently 
received on a flat plate or film and in this 
case the reflected rays form circles round the 
point where the central beam passes through. 
For a simple powder the circles are uniform 
but if there is preferred orientation present 
then they are darker in some places than 
others. The mechanical properties of all 
cold-worked metals are much dependent on 
the degree of drawing or rolling to which 
they have been subjected. Sometimes, as in 
making metallic pressings, a certain degree 
of preferred orientation of the crystals is 
necessary for the proper shape to be 
obtained after pressing. The presence of 
preferred orientation due to mechanical 
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Fig. 2.—g9 cm. diameter 
powder camera (Unicam In- 
struments [Cambridge| Ltd.) 


treatment may, however, detract from the 
usefulness of the material. 

The X-ray powder photographs give a 
good measure of the degree of the preferred 
orientation and hence a reliable guide in 
many instances to the subsequent behaviour 
of the material. An application of this 
method to the study of the orientation of 
the crystals in rocks is becoming of increas- 
ing importance in mining. The permissible 
thickness of walls and roofs in mine galleries 
is sometimes dependent on the orientation 
of certain crystalline constituents of the 
country rock. The petrologist may be able 
to determine this orientation by optical 
means, but even when this is not possible 
X-rays can be used to find the extent to 
which crystals of any particular sort are 
lying in a given direction. 

Powder patterns can also be used to study 
fibres of cotton, silk, wool, hair, muscle, 
tendon and other biological products such 
as horn, quill and shells. Although these 
materials are not fully crystalline like the 
metals or inorganic salts, they nevertheless 
have enough regularity in their atomic 
arrangement to give characteristic patterns. 
These powder photographs may be used to 
identify the place of origin of certain raw 
materials, since fibres of a given material 
show differences according to the region of 
the world from which they have come. 

Artificial fibres such as rayon, synthetic 
wool and nylon give patterns which are 
related to their mechanical strength. The 
quality of the final product is often depend- 
ent on the treatment at some critical part 
of the process and by taking powder photo- 
graphs just as the material goes through 
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that part of the process it is sometimes 
possible to control the manufacture with 
greater precision. 

At the end of this series of largely quali- 
tative uses of the powder photograph is the 
application to glasses. These materials are 
not crystalline at all, except in so far as the 
arrangement of the atoms about any given 
atom does not vary greatly from one region 
to another. Thus, for instance, the silicon 
atoms are always surrounded by four oxy- 
gen atoms which lie at the corners of a 
tetrahedron with the silicon atom at the 
centre. The sodium or other ions in the glass 
also have a more or less definite environ- 
ment and this degree of regularity is enough 
to give rise to broad rings on the photograph. 
These rings are not due to the same regular- 
ity as the lines on an ordinary photograph, 
but are associated with particular interatomic 
distances rather than with distances between 
lattice planes. The information which can 
be obtained serves to show whether the glass 
is the same as a standard piece or whether, 
due to impurities (the presence of which 
may be shown by extra rings), or due to the 
heat treatment, the product is in any way 
different from the standard. 

There are two applications of powder 
photographs which are different from those 
already described in that the position of the 
lines is measured accurately and the general 
character of the pattern is unimportant for 
the purpose in hand. When the X-rays are 
reflected almost backwards from the speci- 
men to the X-ray tube, the direction of re- 
flection is very sensitive to any changes in 
the distance apart of the reflecting atomic 
planes. The closer the reflected X-rays are 
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to retracing the path of the incident rays 
the more sensitive is this variation in direc- 
tion to the change in the spacing of the 
planes in the crystal. 

This property of the powder photograph 
is made use of in the high-temperature 
cameras. Photographs are taken at two 
temperatures and from the movement of the 
lines the thermal expansion coefficient can 
be derived. Such a pair of photographs is 
shown in Fig. 1. The same property of the 
*nearly-backwards’ reflections is made use 
of to study the strains present in a specimen, 
usually of metal, after casting or being sub- 
jected to steady stress. 





Strain in the girders of a bridge can thus 
be measured on the bridge itself from the 
displacement of the powder lines from their 


unstrained positions. For this purpose it is, 
of course, necessary to have a portable X-ray 
equipment. Forgings and castings have 
been very much studied in various iridustries 
by this method. It may not be easy to 
deduce from the measured strain what is the 
magnitude of the stress acting on the crys- 
tals. However, experience can_ indicate 
when a given strain in any part of a steel 
bridge is likely to cause failure of that part 
and, similarly, a casting can be rejected or 
accepted on the basis of the magnitude of 
the internal strains revealed in the powder 
photographs. 

High-temperature cameras have been used 
for some years for temperatures up to 
1,000°C., but the range has recently been 
extended to 1,500°C. In principle there is 
no limit to the temperature to which the 
crystal may be raised provided that the 
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X-rays have an unobstructed path and pro- 
vided the crystal can be mounted in such a 
way that it does not sag on its support at 
the high temperature. Many metallurgical 
problems can be dealt with in the tempera- 
ture range 0-1,500°C. as also may many of 
the problems concerned with ceramics and 
glasses. As it is not usually possible to 
employ microscopic techniques at elevated 
temperatures the X-ray method can provide 
information about phases which occur only 
at high temperatures in a way that is possible 
with no other method. Methods depending 
on the evolution of heat during transforma- 
tions can indicate a change of phase. but the 


Fig. 3.— High temperature 

19 cm. powder camera with 

evacuating chamber removed 

and camera assembled 

(Unicam Instruments |Cam- 
bridge| Ltd.) 


X-ray photographs are much richer in the 
information they provide about the actual 
atomic arrangements. In Fig. 3 there is 
shown one form of high temperature camera. 
On the left may be seen the film holder, in 
the centre the furnace, on the axis of which 
the specimen is located, and on the right 
the evacuated chamber which surrounds the 
furnace. 

Another modern development involves the 
focusing camera. This development would 
probably not have occurred but for another 
invention, namely, the curved crystal mono- 
chromator. A plane crystal does not usually 
reflect an X-ray beam with a strength of 
more than 10 per cent of the strength of the 
incident beam. However, such radiation as 
is reflected is strictly monochromatic if the 
crystal is of good quality, and it is also con- 
tained within a parallel beam. When a 
curved crystal is used in place of a plane 
one the intensity is increased several times 
though the beam is no longer strictly parallel. 
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Roughly speaking, the increase in intensity 
is proportional to the increase in the diver- 
gence of the beam. 

This divergence of the beam can be utilised 
in a focusing camera as indicated in Fig. 4. 
The beam is arranged to converge, after 
scattering at the powder, on a line on the 
film. The pattern so produced is similar to 
those produced in the earliest focusing 
cameras except that the lines are sharper and 
the background is much freer from extrane- 
ous fogging. This combination of curved 
crystal monochromator and focusing camera 
is of special value when it is necessary to 
investigate faint lines which may be part of 
the normal pattern or may be produced as 
extra lines due to the partial separation of 
a new phase from the original matrix of 
crystals. The study of the so-called ‘super- 
lattices’ is an example of the value of this 
technique. The faint lines which appear as 
the superlattice separates out are difficult to 
observe when the background fogging is 
considerable, but with monochromatic radia- 
tion this trouble is almost entirely eliminated. 

The last development we shall consider is 
a return to an earlier technique occasioned 
by the introduction of the Geiger counter. 
Most of the early study of the structure of 
crystals, done in this country by the Braggs, 
was carried out with an ionisation spectro- 
meter. This instrument received the reflected 
X-rays from a crystal in a brass cylinder 
filled with an absorbing gas. The X-rays 
ionised the gas and this in turn gave rise to 
an electric current between a central elec- 
trode and the walls of the cylinder. This 
current, of the order of 10-“ amp., was 
detected and measured by the rate at which 
the liberated charge caused the leaves of a 
go'd-leaf electroscope to collapse. 

Although the sensitivity of the instrument 
was improved by the substitution of various 


Fig. 4.—Diagram showing use 
of curved crystal monochro- 
mator and focusing camera 


S—Source of X-rays 

CD—Curved crystal focusing 
camera at d 

FG—Powder mounted on cir- 
cumference of cylindrical 
camera 


f } Focused powder in lines 
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forms of electrometer for the gold-leaf elec- 
troscope it remained, until recent times, too 
insensitive for the general study of powders. 
This situation was radically altered by the 
introduction of a Geiger counter suitable for 
X-rays. This instrument is similar in con- 
struction to the ionisation chamber but the 
potential to which the central electrode is 
raised is usually between 1,000 and 2,000 
volts, and is such that the passage of one 
quantum of X-rays into the counter will 
cause a great number of ions to te pro- 
duced by the acceleration of the primary 
ions in the strong electric field. 

Subject to certain qualifications there is 
produced in the Geiger counter, one pulse 
per absorbed quantum of X-rays, and, there- 
fore, no greater sensitivity can be expected 
from any subsequent detector. The pulse 
produced by each X-ray is amplified by a 
standard electronic amplifier and registered 
on a scaler or, if the beam is intense, the 
output of the amplifier may be used to 
operate a counting-rate meter, which gives a 
deflection proportional to the strength of the 
reflected beam: In addition, the output 
current may be made to operate a_pen- 
recorder and trace a curve showing the 
intensity of reflection as a function of the 
angle at which the counter is set with res- 
pect to the incident beam. 

For many purposes the Geiger counter is 
almost certain to displace the powder photo- 
graph. Its operation is practically instan- 
taneous so that if the powder specimen is 
placed on the spectrometer in the correct 
position the counter will at once record if 
there is a reflection occurring in a predeter- 
mined direction. In any process where time 
is important or where an impurity is liable 
to occur at a certain stage and it is impor- 
tant to know when that has happened, the 
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counter has a great advantage over the photo- 
graph. The X-ray exposure required for a 
photograph is likely to be at least a few 
minutes and another few minutes are 
required for processing. 

Another important. advantage of the 
counter is the quantitative character of the 
measurement. The whole electronic system 
including the counter can be made to give 
an indication on a meter which is propor- 
tional to the total intensity of reflection from 
a particular set of atomic planes. The same 
information can be obtained from a photo- 
graph, but it requires careful work with a 
microphotometer to analyse the exact distri- 
bution of intensity over the line correspond- 
ing to the particular reflection. The disad- 
vantage of the counter is that more experi- 
ence is required to use it to full advantage, 
and the cost of the electronic equipment is 
additional to that of the goniometer, which 
approximately doubles the cost of the instru- 
ment. 

Looking to the future, it seems probable 
that for a long time yet the powder photo- 
graph will continue to provide the ‘ finger- 
prints‘ of crystalline materials and where 
speed is not essential or the whole pattern 
is required, a photograph will still be taken. 
On the other hand counters are more likely 
to be used where a rapid indication of the 
presence of some particular constituent is 
required or where a quantitative measure- 
ment of the intensity of reflection is to be 
employed. 





Bowen Plastics Prize Fund 


PRIZES of value up to £150 with a maxi- 
mum of three prizes for award in July, 1953, 
are to be offered by the council of the 
British Plastics Federation, as administra- 
tors of the Bowen (Cables and Plastics) Prize 
Fund. 

Awards will be made for papers on 
original investigation in engineering and/or 
physical problems relating to compression, 
’ transfer or injection moulding. Such contri- 
butions may, if desired, be read before the 
Plastics Institute or its branches or the 
Plastics and Polymer Group of the Society 
of Chemical Industry, or the Convention held 
in connection with the British Plastics Exhi- 
bition in June, 1953, or be submitted direct 
by an author. In the latter case, if a paper 
has not already been published and qualified 
for an award, it should be published in a 
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suitable journal in agreement with the 
council of the British Plastics Federation. 

Right to withhold the award of any prize 
or prizes if the papers submitted should not 
be deemed to be of sufficiently high standard 
will be reserved by the council. 


Papers may be submitted direct to the 
council of the British Plastics Federation by 
the authors or with their concurrence 
through the responsible councils or com- 
mittees of the organisations concerned. 


A letter signed by a responsible official 
representing employers, giving permission for 
the author to submit the contribution should 
accompany each paper. 

Contributions should be submitted to the 
general manager of the British Plastics 
Federation, 47/48 Piccadilly, London, W.1, 
not later than Friday, 31 July, 1953. 


Sintered Disk Filter 


A NEW British Standard (B.S. 1752: 1952) 
for sintered disk filters for laboratory use 
has now been prepared. Its two main ob- 
jects are to define a filter that will give 
satisfactory performance for general use; 
and to specify requirements which can be 
satisfied in the normal course of manufac- 
ture, and which will therefore not add 
appreciably to the cost of the article. 

The standard specifies pore size and per- 
meability requirements for disk-type filters 
made of materials such as sintered glass, 
sintered silica, unglazed ceramics, sintered 
metals and platinum sponge. (Diatomace- 
ous and siliceous earth filters, and filter 
candles, have been excluded). 


Eight grades of filter of maximum pore 
size up to 500 microns are defined, and a 
method for determining acceptable uniform- 
ity of pore size for each grade is included. 
It also assesses permeability in terms of air 
flow, rather than water flow, as being more 
readily reproducible, but includes calculated 
equivalents for water filtration -rate for 
information. 

Apparatus for the tests has not been speci- 
fied, as manufacturers and users will norm- 
ally design their own to suit their particular 
requirements, but diagrams of suitable types 
are included for convenience. 

Copies may be obtained from the British 
Standards Institution, Sales Branch, 24 Vic- 
toria Street, London, S.W.1 (2s. post paid). 
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Improving Laboratory Equipment 


Commercial Application of New Techniques 


LOSE collaboration with all the main 

fields of research is enabling manufac- 
turers of scientific instruments and labora- 
tory equipment to keep pace with the rapid 
tempo of post-war progress. From the 
precise and powerful tools developed for 
purposes of research commercial firms are 
producing ‘utility’ models, thus enabling 
laboratory workers to use the latest tech- 
niques and improving the scope and 
efficiency of established methods. 

Among the most interesting instruments 
at present being developed is one known as 
the ‘ flying spot microscope’, which has not 
yet reached the commercial stage. Hitherto 
little of the information obtained with micro- 
scopes has been quantitative, most observers 
having been content simply to regard the 
image or to photograph it. The construc- 
tion of a microscope based on a combination 
of optical and electronic techniques was 
announced early last year by J. Z. Young 
and F. Roberts, Department of Anatomy, 
University College, London’. This work 
was made possible by a grant from the 
Nuffield Foundation. 

The method adopted depends on the well- 
known technique of flying-spot scanning by 
two cathode-ray tube rasters locked together. 
In front of the eyepiece of a microscope is 
placed a tube providing a televising raster 
of high brilliance and very short-time con- 
stant. The microscope objective thus 
produces a minute spot of light that scans 
the preparation to be examined. The 
amount of light transmitted is determined by 
the density of the specimen and is picked up 
by a multiplier photocell. The output of 
this is used for modulating the raster on a 
second cathode-ray tube of projection type. 


Flying-Spot Microscope 
It is claimed that the flying-spot micro- 
scope provides all the facilities of conven- 
tional microscopy with important additional 


‘advantages, among which are the following : 


(1) A projection display some 3 ft. square 
and of brightness several foot-lamberts can 
be obtained. (2) Since the size of scanning 
raster can be continuously varied, there is 
less need for changing of objectives; (3) the 
brightness of the image is readily controlled; 
(4) since the contrast is determined by the 


amplifier gain as well as by the density dis- 
tribution, it can be made greater or less 
than in the original specimen. (5) It should 
be possible to produce visible displays, with 
incident radiation of a wavelength of at least 
from 2,000 A to 10,000 A. (6) The quan- 
tum efficiency of the photocell is greater 
than that of the photographic plate by at 
least 100 : 1 at 2,650 A, making it propor- 
tionally easier to avoid producing alterations 
in living specimens. (7) Since only one 
resolvable region is illuminated at a time, 
resolution should be substantially greater 
with the flying-spot than with the conven- 
tional microscope. 


Quantitative Analysis Possibility 

Perhaps most important of all is the possi- 
bility of quantitative analysis. The output 
of the photocell has a voltage-time distribu- 
tion known as a time series, and can there- 
fore be analysed by well-known techniques 
to give histograms and spectrograms of the 
specimens. Particles could probably be 
counted and sized at a rate of a million per 
second. 

The first model built suggested that these 
advantages could be realised, and further 
development is being undertaken. 

Another application of television which is 
being extensively used in the laboratory— 
for example, to observe spark phenomena— 
is the variable magnification system known 
as the ‘zoom’ lens. This equipment was 
recently made commercially in Britain for 
the first time. 

A scientific curiosity which is beginning 
to find commercial applicatons is the Hilsch 
or vortex tube for producing hot and cold 
air. During the war Professor Hilsch 
demonstrated that a jet of air to which a 
spiral motion had been imparted could be 
separated into two streams, one heated by 
compression and the other cooled by ex- 
pansion. ~ A simplified form of Hilsch’s 
device has been described by M. P. Blaber’. 
It will produce a stream of hot air and a 
stream of cold air (maximum temperature 
88°C., minimum temperature —20°C.) from 
a source of compressed air at room tempera- 
ture. 

Vortex tubes for experimental purposes 
have been made by a number of research 
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organisations, including the British Scientific 
Instrument Research Association, in order to 
explore the possibilities which seem to be 
presented by this impressive range of tem- 
perature differences. Existing or suggested 
applications are for cabin and accessory 
cooling in jet aircraft and as a thermometer 
for measuring cloud temperatures. 


Radioactive Substances Usage 


Use of radioactive substances in the 
laboratory continues to increase, an impor- 
tant development being the introduction of 
teta-ray thickness gauges. Alpha- and 
gamma-rays are also used for thickness 
measurement, but to a much more limited 
extent. The measurement of thickness by 
the absorption of radiation requires that the 
change in the radiation transmitted through 
an absorbing sample, placed between the 
source and detector, be interpreted unam- 
biguously as being due to some certain 
thickness of absorber. 

Since the absorption of beta-radiation 
depends principally on the density of the 
sample, and not on the nature of the sample 
material, beta-radiation is particularly suit- 
able for thickness measurements. With an 
absorption method for measuring thickness, 
no contact is required with the material 
being measured. The maximum thickness 
which can be measured with beta-radiation 
is determined by the range of the beta-rays 
in the absorber. 

Industrial models have been developed, 
which provide a convenient means for 
measuring the weight per unit area or thick- 
ness of materials such as paper, board, plas- 
tic sheet, metal foil, and so on, during the 
manufacturing process or in the course of 
subsequent inspection. The instrument is 
also applicable to the textile industry for the 
continuous gauging of laps, cardings or 
slivers. When isotopes emitting more pene- 
trating beta-rays become available, the range 
of the gauge will be extended to measure 
heavier materials. 

Techniques based on ultra-high frequen- 
cies continue to provide research workers 
with new and valuable tools. At the 
National Physical Laboratory the elastic 
properties of iron are being determined at 
varying temperatures by ultrasonic means. 
When vibrations caused ultrasonically are 
passed through a metal, they are scattered 
by the individual crystals of which the metal 
is composed, and in this way it is possible 
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to learn something of the grain size of the 
metal. 

This application of ultrasonics provides a 
non-destructive method of assessing one of 
the factors influencing the ultimate tensile 
strength of metals. Ultrasonics are being 
used commercially for joining pieces of 
metal such as aluminium, mechanical vibra- 
tions induced by means of a specially con- 
structed soldering iron being used to break 
down the protective film of oxide on the 
surface. Ultrasonic flaw detectors for non- 
destructive testing are finding a widening 
field of applications, both in the laboratory 
and in commercial production. 

Much work on interference filters has 
been carried out in Britain by Dr. K. M. 
Greenland, of the British Scientific Instru- 
ment Research Association. .Great progress 
has been made in the development of filters 
which are at once image-forming and highly 
selective; that is, which transmit or refiect 
very narrow wavebands. The Fabry-Perot 
etalon or interferometer is essentially a spec- 
troscope of high resolving power (of the 
order 10°) and it is to this device that recent 
investigators have turned. 

The basic Fabry-Perot interference filter 
is quite satisfactory for pass-band widths of 
150A. For width of 60A, a more. complex 
filter using a multilayer technique is neces- 
sary; the two silver layers of the basic 
Fabry-Perot must be replaced by a mixture 
of silver layers and dielectric layers. For 
width of 6A, workers have turned either to 
Lyot’s polarisation interference filter (1933) 
or to the less complex Turner frustrated 
total reflection filter (1947). The latter 
filter uses the principle of the penetration 
into the second medium which occurs when 
light is incident on a surface at an angle 
greater than the angle of total internal 
reflection. 


The Turner Filter 


In the Turner filter a prism hypotenuse is 
covered with a low index layer followed by 
one of high index—the surface of the low 
index layer constitutes a semi-transparent 
reflector with no absorption loss. To com- 
plete the filter another low index layer is 
added and followed by another prism identi- 
cal to the first. The advantages of this form 
are (1) the filter is suitable for ultra-violet 
or infra-red transmission if the materials 
used are transparent for these radiations; (2) 
the filter gives two peak transmission due to 
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polarisation perpendicular and parallel to the 
plane of incidence; (3) filters with a 
birefringent layer have band widths as 
narrow as 10A and transmissions of 70 to 
80 per cent’. Now that the technique has 
been established, interference’ filters are 
beginning to be used commercially. It is 
believed that there is a big future for them 
in the laboratory’. 


Temperature Indicating Compounds 

As a convenient means of obtaining a quick 
indication of the temperature at a given 
point, or the distribution of heat over a cer- 
tain area, temperature indicating compounds 
are finding an increasing range of applica- 
tions. They are of two types, namely paints 
containing a pigment which is formulated to 
change colour at a definite temperature, and 
chemical compounds which melt sharply at 
a predetermined temperature. 

While it is invariably necessary in research 
work to determine the exact temperatures by 
point-to-point measurements, these indica- 
tors have been found extremely useful as an 
additional check on pyrometers, and so on. 
They have also enabled workers in many 
laboratories to ascertain temperatures 
hitherto unobtainable because of position or 
movement, or because the object under test 
could not be seen. 

Another interesting development is the 
advent of photosensitive glass which, upon 
exposure to ultra-violet light, undergoes a 
change such that a permanent photographic 
image can be developed within the glass by 
subsequent heat treatment. The particles 
forming the image are dispersed throughout 
the thickness of the glass, producing the 
effect of depth and thereby giving a third 
dimension perspective. Photosensitive glass 
thus provides a photographic medium having 
all the attributes of ordinary glass, and is 
both chemically and physically stable. It 
was developed in the U.S.A. and has been 
patented. 

A vast amount of research is still going 
on in the field of D.C. amplifiers and rapid 
strides continue to be made in the applica- 
tion of electronic principles in laboratories 
and production centres. Equipment of 
recent development was believed to repre- 
sent the first application of electronic con- 
trol by means of photo-electric cells to the 
gauging of liquids. The sensitivity of this 
method for positively measuring fluid 
volumes is indicated by the fact that it will 
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gauge from one-half to 25 c.c. with an accu- 
racy of a fraction of one per cent. Auto- 
matic feed by the master contro! unit gives 
accurately regulative dispensing at a high 
speed. 

Considerable attention is being devoted to 
hygrometry, great interest being taken in any 
literature relating to this subject. It may be 
concluded, therefore, that existing methods 
are not regarded as entirely satisfactory. 

Now that shortages are becoming increas- 
ingly severe, the British Scientific Instrument 
Research Association is receiving many 
inquiries regarding the properties of mater- 
ials capable of being used as substitutes in 
the production of laboratory equipment, 
particular interest being taken in the use of 
plastics as replacements for metals. Poly- 
ethylene is being used extensively for 
laboratory ware such as bottles, flasks, etc. 
It has the advantages of being flexible and 
unbreakable and appears to be making very 
rapid headway. Increased utilisation of 
plastics in the polarising field is also evident. 
The polyvinyl alcohols in various forms are 
finding many useful applications. As tradi- 
tional materials become still more scarce, the 
tendency towards substitution or replace- 
ment will doubtless be still further accen- 


tuated. 
REFERENCES 
1 Nature, 167, 231. 
* Jour. Scientific Instruments, 27, 168. 
* King, H. C., The Optician, 24 Aug., 1951. 





Trying to Eliminate Catalyst 


AUTOMOBILE antifreezes and other con- 
sumer products have more than tripled the 
pre-war demand for ethylene glycol, M. D. 
Straube, of Stanolind Oil and Gas Company, 
and Fred Kurata, of the University of Kan- 
sas, told the American Institute of Chemical 
Engineers, at its recent national meeting at 
Atlanta. 

Straube and Kurata have been studying the 
possibility of eliminating the catalyst used 
inythe present-day process and carrying out 
the reaction in the vapour phase. Theirs 
are the first data on this possibility, they told 
Institute members, and, while they leave 
much to be desired, these data give some 
basis for engineering evaluation. Actually, 
the modified process seems inferior to the 
present catalysed liquid-phase process both 
from the standpoint of plant safety and yield 
of product, they said. 
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Pest Control Products 
British Standard to Assist Identification 


URING the last 25 years great advances 

have been made in the development of 
chemicals for pest, weed and rodent control. 
In the past 10 years in particular, many new 
compounds have been marketed on a world- 
wide scale for use in agriculture, in industry, 
in medicine and in veterinary practice. 

Chemical names of these compounds have 
been, in many instances, too complicated for 
common use, and shortened forms and trade 
names have been devised. As several of 
these may apply to the same chemical com- 
pound, confusion has arisen in commercial 
descriptions of products and also in the tech- 
nical literature. 

In an endeavour to reduce this confusion 
a list of coined names has now been issued 
by the British Standards Institution (as B.S. 
1831:part 1, 1952) for established pest con- 
trol products, embracing insecticides, insect 
repellents, acaricides, nematocides, fungi- 
cides, herbicides and rodenticides. 

These names do not conflict with proprie- 
tary names, but are intended for common 
use to assist users in the identification of 
the active ingredients of pest control pro- 
ducts having otherwise cumbersome technical 
names. It is emphasised that these names 
are in no way proprietary, but in order to 
pre-empt as far as possible their availability 
as common names they have been recorded, 
though not registered as Trade Marks, by 
H.M. Patent Office. 


American Names Adopted 


Wherever possible, the names adopted are 
those already accepted as coined common 
names by the United S‘ates Inter-Departmen- 
tal Committee on Pest Control, and the same 
system of protection is given by the U.S. 
Patent Office. It is hoped that the same 
measures will extend to other countries in 
due course. During the drafting stages, the 
Technical Committee has maintained liaison 
with the Commonwealth countries as well 
as with the appropriate committee in the 
United States. 

The chemical name assigned to each com- 
pound is in accordance with the principles 
recommended by the Chemical Society of 
London. Where possible, only the pure 
active ingredients have had common names 
assigned to them, and an endeavour has 
been made to avoid, with a few outstand- 
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ing exceptions, the use of initials and num- 
bers. These exceptions are made in the 
cases of compounds which are already so 
well-known by initials, such as DDT and 
BHC, that another name would only increase 
the confusion. 

This British Standard correlates the 
recommended common names with the 
chemical names and the formulae. Both 
classes of name are also indexed for con- 
venient reference. The index may afford 
guidance to those concerned with indexing 
and abstracting, on the preferred alphabeti- 
cal arrangement of these names. 

Part 1 consists of the names of pest con- 
trol products already in widespread use and, 
in view of the urgent need for their simple 
identification, has been made the first of a 
series of such lists and published immediately 
upon completion. Other lists will be issued 
from time to time. 

Copies of this standard may be obtained 
from the British Standards Institution, Sales 
Branch, London, S.W.1 (price 2s. 6d.). 


Lanolin Shortage Created 


THE world-wide slump in the demand for 
woollen goods has created a serious shortage 
of lanolin, according to the New York 
Journal of Commerce, surveying the lanolin 
supply position. 

‘In Belgium, for example,’ the report 
states, ‘ woollen mills have been operating at 
30 per cent of normal. In Germany, opera- 
tions have fallen to 15 per cent, while in 
Great Britain, where normally more wool is 
woven than in any other nation in the world, 
the industry has been at a virtual standstill ’ 

Wool grease production in the United 
States is now 20 per cent below normal 
levels. In other countries, the position is 
the same. Large stocks of crude grease, 
accumulated by some producers in anticipa- 
tion of such a shortage, have been liquidated 
in the last 15 months. 

Lanolin refineries are working short time, 
using the small quantities of crudé grease 
that trickle in at irregular intervals. Regular 
customers for lanolin are being supplied in 
proportion to their purchases in 1951. 

Any tetterment in the supply position must 
depend upon an improvement in the textile 
industry in the near future, lanolin producers 
declare. If wool goods trade brightened up. 


the logical forces of supply and demand 
would come into operation—B.U.P. 
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The Design of a Chemical Laboratory 
by J. R. Majer, A.R.I.C., M.Sc., Ph.D. 


CIENTISTS have, in all probability, 

always been as discontented with their 
accommodation as with their research allg- 
cations. In the past this has resulted in 
little more than intermittent grumbling, and 
scientists have been inclined to accept the 
well-known gambit of the new employer 
that a whole new laboratory block is being 
planned, but that with present restrictions, 
etc., etc... . More recently, however, there 
has been an increased interest in the subject 
of laboratory design, and there is a growing 
volume of opinion which holds that a 
laboratory is not necessarily a large barn 
equipped with a number of unusual ser- 
vices, but a functional building which could 
and should be designed for the convenience 
of its users. This interest may have been 
stimulated by the programme of laboratory 
building at Harwell, where design had to be 
considered, or it may be due to the natural 
growth of research organisations and labora- 
tory supply companies. In either case this 
opinion has manifested itself in the form 
of meetings, discussions and books. 

About two years ago the Institute of Phy- 
sics organised a large meeting at the Royal 
Institution in which the problems of -the 
design of physical laboratories were dis- 
cussed. This was followed later by the 
meeting of the Royal Institute of Chemistry 


Main laboratory of Prices 

(Bromborough) Ltd., Bir- 

kenhead (J. W. Towers & 
Co., Ltd.) 


at which present-day chemical laboratories 
were adversely criticised. The most signi- 
ficant book which has appeared upon the 
subject, has to our discredit, originated in 
America—the National Research Council 
Report on the Design, Construction and 
Equipment of Laboratories, edited by H. S. 
Coleman under the more manageable title 
of Laboratory Design. The main drawback 
to this volume is that it is almost completely 
concerned with the erection of new premises; 
a process which promises to become even 
rarer than before with present restrictions 
upon building and capital expenditure. For 
some years to come we may have to be 
more interested in the most successful way 
of adapting existing premises and a hand- 
book written with this purpose in mind 
would te of the greatest value: For the 
present, however, we shall confine ourselves 
to the theoretical new laboratory. 


Construction 


It would be pointless, even if it were 
possible, to discuss in a short article, the 
details of the shell of the building. The 
facade and framework are usually of 
secondary importance to. the _ scientist 


working inside, and the decision whether to 
build in brick or reinforced concrete will 
often be decided by factors unconcerned 
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with the function of the building. Let us 
suppose, then, that we have the conven- 
tional modern steel framed building. The 
first concern of the laboratory designer will 
be the construction of the floors, ceilings 
and inside walls. 


Building Materials Selection 

The se‘ection of building materials for the 
floors, walls and ceiling of a laboratory is 
influenced by a large number of considera- 
tions. The material must be reasonably 
priced and easily available. It should have 
the required mechanical strength without 
creating too large a load by virtue of its 
own weight, and it should have considerable 
resistance both to abrasion and chemical 
attack. It is preferable that the material 
should be non-porous and readily cleaned 
by the conventional cleaners, as well as 
teing durable and reasonably cheap to 
maintain. The adverse conditions which 
such a material must endure will vary with 
every individual laboratory, but we can sup- 
pose that in almost any chemical laboratory 
the ceiling will be exposed to uneven heat- 
ing, condensation of moisture, and contact 
with acid fumes. There may also be organic 
vapours and dust. Under the impact of 
these influences the material must not buckle, 
rot or corrode, soften or scratch. 

Laboratories have been described in which 
the walls and ceiling are movable so that 
unforeseen projects may be handled; but this 
type of laboratory will not appeal to many 
as it raises many more constructional prob- 
lems. It is as well to note, however, that 
with such an arrangement the materials of 
construction must be considerably lighter to 
allow for easy dismantling. 

The value of a pleasant, well-decorated 
laboratory has been stressed, and this may 
be taken into account at the design stage. 

The constructional materials and method 
of arrangement will be influenced to some 
extent by the manner in which the labora- 
tory services, water, gas, electricity, pressure 
and vacuum are distributed. There are 
three main methods of arrangement (four, 
counting the old method of attaching the 
pipe or conduit to whatever appeared handy). 
In the designed laboratory, as in the modern 
house, the tendency is to attempt to conceal 
the services, without at the same time des- 
troying their accessibility. To achieve this 
end the pipes may be suspended from the 
walls, built into the floor, or attached to the 
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ceiling and hidden by a false suspended ceil- 
ing below them. 

Each of these methods has advantages and 
corresponding disadvantages. If the pipes 
are suspended from the walls just below 
bench level then they are easily accessible 
to the mechanic, but are exposed where the 
tench ends, and cannot be supplied invisibly 
to island benches If they are built into the 
wall itself they become less accessible and 
require a greater wall thickness. The provi- 
sion of floors with hollow sections overcomes 
these difficulties, but only comparatively 
small pipes can comfortably be accommo- 
dated, and a separate provision must be made 
for air ducts. The use of a false ceiling can 
house the largest ducts, but.then there must 
be vertical distribution to the benches, and 
the pipes must be reached by a ladder or 
steps. 

In the modern laboratory building the 
floors will usually be constructed in concrete 
and it is advantageous when such a construc- 
tion is envisaged to make sure either that 
the concrete itself is not unduly porous and 
permeable to moisture, or if it is, then to 
ensure that it is covered by some impervious 
material. It has been suggested that when 
concrete floors are used the service pipes 
should be laid on the rough slab and covered 
with a filler up to floor level, the pipes being 
raised or lowered vertically to their points 
of application. This method is often used 
in large buildings in the hotter climates to 
eliminate comfortable cavities for the breed- 
ing of a variety of insects. 

The difficulty of its application to labora- 
tory services is that the repair and replace- 
ment of faulty services becomes a very diffi- 
cult business. . Some of the difficulty can be 
circumvented by the insertion of bent steel 
structures into the concrete to carry the 
pipes and ducts, and this type of construc- 
tion can add considerably to the strength of 
the floor. 


Floor Covering Important 
The floor covering itself is one of the most 
important considerations. It should be com- 
fortable to walk on, and be reasonably 
attractive in appearance although the latter 


‘factor must often be neglected when the 


laboratory must cope with heavy chemical 
work. The surface should be easy to clean 
and should not abrade to produce dust in 
any quantity. It should also, of course, be 
resistant to the attack of acids, alkalis, 
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analytical 


laboratory 


organic solvents, oils and greases. Cover- 
ings which have been used include asphalt 
tile, painted concrete, linoleum, asphalt 
mastic, quarry tile, terrazzo, and wood. It 
is interesting to note that none of these 
materials obeys all of the requirements, and 
the perfect laboratory flooring material has 
yet to be found, at least at a price that would 
commend itself to the prudent executive. 
Some new plastic tiles have been recom- 
mended as being resistant to chemical attack 
and more comfortable to walk upon than 
the unprotected hard surfaces mentioned, 
but unfortunately there are no detailed com- 
parisons available. 

In the past, there has been a tendency to 
regard the ceiling of a laboratory as the 
underside of the floor on the next level. The 
difficulty of making this surface attractive, 
light-reflecting, and capable of supporting 
services, has led to the introduction of the 
hung ceiling, which is in fact a flat board 
suspended from the underside of the above 
floor, and carrying between it and that sur- 
face all the services such as air ducts, 
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Designed by 
A. Gallenkamp 
& Co., Ltd. 


conduits and pipes. It need not necessarily 
be very strong as it is not exposed to any 
great stresses, and the chemical attack will 
be confined to those substances which can 
reach it in the form of vapour or as sus- 
pended droplets and dust. The ceiling can 
be made of metal sheet supported by metal 
bars, the metal being stainless if a highly 
corrosive atmosphere is to be encountered, 
or wood boards or plastic sheet may be used. 

Whatever the material of construction 
the ceiling must be made in sections and 
these sections should be readily demount- 
able to provide ready access to the concealed 
services, and a further refinement can be 
introduced by incorporating a layer of sound- 
adsorbing material between the underside of 
the floor above, and the upper side of the 
hung ceiling. The finished ceiling must have 
good light-reflecting properties and must 
shield any electric wiring and equipment that 
would be exposed to corrosion such as the 
chokes and starter switches associated with 
fluorescent lighting. 

The walls of the laboratory will vary 
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according to their function. Many building; 
are designed with internal load-bearing walls 
and their construction will be determined 
entirely by the form of the building. There 
will also be walls which have the sole pur- 
pose of space division, and again, some walls 
which are merely movable screens. The 
fixed walls will usually be made of stone or 
brick and either surfaced with plaster or 
tiled. Sometimes these interior walls may 
be made more economically of breeze blocks 
covered with plaster or tile and there are 
some American laboratories where it has 
been found advantageous to make them of 
glass bricks. It is important, if painting a 
plaster surface, to use a chemical-resistant 
paint, and in particular to avoid the use of 
white or cream lead-based paints if sulphur 
compounds are going to be used in the 
laboratory. Hydrogen sulphide and vola- 
tile organic sulphur-containing compounds, 
such as the mercaptans, will readily discolour 
such paints, and one of the many excellent 
alternatives should be used even if this means 
a heavier initial cost. 

More recently many chemical equipment 
supply firms have marketed devices intended 
to circumvent the employment of an exces- 
sive number of tall retort stands upon the 
bench. These usually consist in one form 
or another of an interlacing grid of vertical 
and horizontal bars, this forming a stable 
support as it is affixed to the laboratory wall, 
the apparatus being clamped to the bars with 
the conventional retort clamps. When the 
interior load-bearing walls are being designed 
it is as well to consider the provision of such 
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Section of research labora- 
tory of Wm. Smith (Poplar) 
Ltd., London. Designed and 
constructed by Griffin & 
Tatlock, Ltd. 


a service, and to arrange for grid-supporting 
members to be included in the wall itself. 
This is particularly necessary if the wall is 
to be made of some heavy material such as 
stone, which will be difficult to work when 
erected. The most suitable ‘method of 
achieving the desired end will be to incor- 
porate stainless steel clips or drilled supports 
in the wall, to which the uprights of the 
grid may be bolted. 

In addition to the fixed walls there will 
be a number of semi-permanent walls whose 
sole function is the convenient division of 
available space. These are best built sec- 
tionally so that the constructional material 
may be salvaged if rearrangements of space 
should take place, but the construction will 
vary with the type and number of services 
which it must carry. Glass blocks laid with- 
out mortar, and wooden panel walls have 
been used for the purpose, but the require- 
ments of low cost and light weight may often 
demand other materials. 

In general a wood or metal frame is 
erected and the surface made up with lath 
and plaster, or with panelling. The panels 
can be made from a variety of materials, 
metal, plywood, hardboard, plastic or im- 
pregnsted paper sandwiches containing 
asbestos or gypsum. There is available in 
America a system of movable laboratory 
walls made in metal or asbestos cement and 
containing an integral internal collection of 
services. It is claimed that laboratories with 
their working space divided by these movable 
walls are more flexible and capable of hand- 
ling a greater variety of problems. It seems 
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unlikely that this theatrical type of construc- 
tion, will become popular in this country 
where cost and simplicity in service systems 
are the prime considerations. It is interest- 
ing to note, however, that this would be one 
of the possible methods of adapting a build- 
ing for laboratory use without severe struc- 
tural alteration. 

Many of the older laboratories in this 
country, both industrial and university, have 
been built with a minimum of windows, and 
many of those provided look out only upon 
the well of a building and face other walls. 
In addition they are often of the large sash 
type set in wooden frames. In the design 
of a modern laboratory there should be an 
attempt to provide a large steel-frame multi- 
pane window which can admit sun and air, 
and a view which is preferably not the win- 
dow of an adjacent laboratory. The value 
of such a provision is enormous both on the 
willingness of the prospective employee to 


work there, and the readiness of the staff to 


spend their time there. 

It must be admitted frankly, however, that 
the provision of such a facility, whatever its 
salutory effect, raises a number of problems. 
The large laboratory window can reduce 
lighting bills, provide help in an emergency 
by acting as an escape route, or by allowing 
the admission of large volumes of air, but 
at the same time it may create unfavourable 
draughts, causing irregularity in the tempera- 
ture of gas-heated apparatus, and there can 
be large additions to the heating bill by the 
escape of warm air. There may be glare 
from the sun even in our short summer, and 
most certainly condensation in winter especi- 
ally if steam baths are being used. Some 
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at least of these objections may be overcome, 
however, by the use of diffusing glass at 
levels above the eye, and by the efficient 
design of the ventilation system. The use 
of double layer windows can reduce heat 
losses and if air conditioning is provided the 
windows need not be opened in winter, the 
only time any considerable heat losses are 
likely to occur. 

The design of laboratory doors will 
depend more upon what they must admit 
than their integral properties. The con- 
ventional wood-panelled house door is less 
suitable for present-day requirements than 
the flush-fitting door which is built of two 
layers of comparatively thin wood or metal. 
This type of door has the advantage of light 
weight, economy in the use of materials, and 
simplicity of cleaning. With normal hinges 
quite large doors may be hung if they are 
constructed in this manner from ply or 
plastic, or lightweight aluminium alloy 
panels. If there can be an advantage from 
borrowed light diffusing from the outside 
corridor or room, then the upper half 
of the door can be glazed, preferably with 
diffusing glass—if privacy is to be main- 
tained. The use of large all-glass doors 
made of plate glass is a luxury which 
will be reserved for the expensive 
restaurant, and though such a door 
may have its value in locations where 
excessive corrosion and humidity would 
affect the conventional types, the designer 
will be more attracted by resistant metals 
and corrosion-proof coatings. Fireproof 
and sound-proof doors must be designed 
separately with the immediate problem in 
view. They are likely to be much heavier 
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and more expensive than those already 
mentioned. 

The door accessories such as_ hinges, 
escutcheon plates, doorknobs and _ locks 
should also be made of some corrosion- 
resistant material if they are to be exposed 
to chlorine or acid gases such as sulphur 
dioxide and hydrogen chloride. It must a!so 
be remembered that many materials tarnish 
with hydrogen sulphide, and these shou!d be 
avoided or protected by chromium plate or 
a lacquer finish. It is instructive to recall 
that in a recent survey of the deterioration 
of chemical weights in the _ corrosive 
atmospheres of laboratories, carried out by 
the National Physical Laboratory, the 
material which showed itself to be most 
resistant was stainless steel. 

The selection of paints for use in the 
laboratory has already been mentioned, and 
it is merely necessary to add that the most 
suitable media for such paints are the 
synthetics such as the vinyl alkyd or acrylic 
resins; rubber-based paints are also applica- 
ble. In general it is better to have the 
window frames and other laboratory furni- 
ture which are exposed to corrosion, pre- 
treated with enamel and baked if this is a 
practical proposition. 


Furniture and Fittings 


The previous section has been concerned 
totally with the constructional aspect of 
the problem and it is now pertinent to 
examine the equipment and servicing of a 
laboratory. 

Before discussing laboratory furniture 
itself it is of value to note that much time 
and trouble can be saved in the equipping 
of a laboratory if the type of furniture 
which it is meant to house ,is kept in mind 
at the design stage. In particular the walls 
should be accurately vertical and the floors 
level if large rectangular units are to be 
incorporated, and if any of the units are 
particularly heavy then some provision must 
be made for supplying them with a steady 
foundation and preventing any settling. 
Similarly, vibration must be excluded from 
a space to be occupied by a microbalance. 
or kept enclosed if the space is to contain 
a shaker. The first concern at the equip- 
ment stage will be the mounting of the 
laboratory benches. 

The Laboratory Bench.—In the past the 
benches were made by the carpenters who 
constructed the laboratory itself. but now 
it is possible to order a complete bench 
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unit from one or other of the laboratory 
furnishing companies, and there are a 
range of these units for serving the needs 
of a variety of operations. Some still think 
that the needs of a special laboratory are 
best served by having the benches designed 
and constructed according to specifications, 
but in general it is better to provide a 
bench with as universal an application as 
possible, in order to anticipate changes in 
its function, and the standard units in the 
catalogue are thus often preferable. 


The Bench Top 


The working surface or top of the bench 
is most commonly made of wood, usually 
about an inch in thickness and _ heavily 
waxed. The book Laboratory Design 
suggests a surface made of strips of glued 
birch or maple, treated with potassium 
chlorate and alternate coats of copper sul- 
phate, hydrochloric acid and aniline oil. A 
jet-black appearance is obtained by oxida- 
tion with potassium bichromate. Where the 
surface may be subjected to excessive 
amounts of moisture or solvent attack, then 
it may be advantageous to construct the ‘op 
of slate or hard soapstone, but these 
materials have the disadvantage of being 
fatal to glassware. Synthetic compositions 
include asbestos cement, and ‘ Masonite.’ 
Other tops which have been tried for 
various reasons are rubber, linoleum, tile, 
stainless steel and lead. 

The height of the bench should be 
approximately three feet and it should not 
be more than three feet deep—it may be as 
long as the available space permits. It 
should contain a kneehole, and adiacent to 
it a series of drawers of the conventional 
type. A pull-out flat panel above the top 
drawer and just below bench level is also 
an asset. If island benches with working 
space on either side are used, then these 
may contain very long drawers which can 
hold lengthy pieces of apparatus such as 
Liebig condensers, tall fractionating 
columns, or stocks of glass tubing. The 
doors of the storage cupboards underneath 
the bench may either swing or slide, the 
latter type conserve space but are liable 
to stick if the grooves becqme obstructed 
with dust or swollen by water. 

The cupboards themselves can contain 
removable racks for flasks, etc., and there 
should be at least one compartment which 
can be used for drying apparatus. This can 
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consist of a large wire grid to support the 
wet apparatus, and some means of heating, 
either by a hot water or steam pipe, or with 
an electric element. 

The problem of where to place the sink 
is one which will have to be resolved with 
each separate laboratory in mind. With 
island benches there is a great deal to be 
said for placing a sink at each end of the 
bench with a connecting trough dividing the 
two working spaces. With wall benches, on 
the other hand, it is frequently more suit- 
able to place a rectangular sink longitu- 
dinally in the centre of the bench—a trans- 
verse placing may save space but is usually 
more awkward to use. The runaway for 
waste water such as the cooling water from 
condensers mav be provided by a trough at 
the back of the bench, or, more neatly, by 
a number of small wells connected to a 
large diameter waste pipe below bench 
level. One or more of these wells should 
have associated water supply and taps suit- 
able for the installation of a metal, glass, 
or plastic water pump. 

The main sink will usually be constructed 
of ceramic ware or glazed porcelain, and 
where there is little likelihood of exposure 







Picture on right shows the wide- 
spread use of ‘ Formica’ in the 
aseptic laboratory and prepara- 
tion room of St. George’s 
Hospital, London 
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to thermal and physical shock these are pre- 
ferable to sinks of metal, wood or stone. 
Sinks which are exposed to constant attack 
by corrosive chemicals should have a con- 
tinual stream of flushing water, and it is 
important that the trap attached to the sink 
should be as resistant as the sink itself. 

When the sink is to be used for the wash- 
ing of apparatus, then a number of other 
facilities: must be provided. These include 
a tap for delivering hot or cold water—the 
hot water ‘supplied either from a steam line 
or by a conventional water heater—a high 
gooseneck tap for washing out lengthy pieces 
of apparatus, draining boards for the accom- 
modation of cleaned apparatus, and peg- 
boards and wire racks for holding both clean 
and dirty glassware. Bottle-washing sprays 
and motor driven brushes are luxuries which 
will not usually find their way into a chemi- 
cal laboratory, but for analytical work the 
provision of a distilled water tank at the wash 
sink is a valuable adjunct. 

Chemical stoneware sinks can be very 
lethal to fragile glassware and sometimes the 
effect has been minimised by the use of lead 
liners or rubber mats. These have the res- 
pective drawbacks of high cost and sensitivity 


Research laboratory show- 

ing bench tops veneered with 

* Formica’ whichis manufac- 

tured by Thomas De La Rue 
& Co., Ltd., London 
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to organic solvents. If large quantities of 
chemical wastes are to be disposed of, then 
a special sink which is kept continually 
flushed should be used, and it is important, 
especially if the local sewage works employs 
a filter bed to keep the concentration of 
chemical waste to as low a value as possible. 

The space above a bench is conventionally 
used for the storing of reagent bottles and 
small quantities of chemicals. These may 
be accommodated in open narrow shelves in 
the manner of a small bookshelf, or they may 
be housed in small cupboards. In the latter 
case it is better to provide glass fronted 
sliding doors to prevent the overturning of 
tall apparatus by an open door. The shelves 
are best protected from chemical action by 
a sheet of glass which can be cleaned easily 
and quickly. 


Fume Cupboards 

The disposal of objectionable fumes 
is now almost invariably carried out 
mechanically by the use of fans. 
These fans must be sheathed in some inert 
material such as rubber to protect the 
working parts from corrosion, but if very 
corrosive atmospheres are to be maintained 
then it is sometimes preferable to evacuate 
the fume space by means of an induction 
draught from a high-velocity air stream. In 
either case the venting and ducting must be 
designed to obviate the use of high-velocity 
noisy fans, and carry the fumes without 
obstruction to a chimney or high point well 
away from the intake ventilation ducts of 
nearby buildings. : 

An air speed of about 1 ft. per second is 
sufficient for carrying away the fumes, but 
the velocity inside the ducting should be 
much higher than this. The air entering a 
fume chamber will normally be withdrawn 
from the laboratory, and at high fan speeds 
and small openings of the chamber window. 
this can create unpleasant draughts both in 
and outside the chamber, deflecting bunsen 
flames. To avoid this some alternative 
source of air should be provided and if the 
chamber is built near an outside wall this 
can be simply accomplished. The air speed 
inside the ducting is best kept below 15 ft. per 
second, and the most efficient cross-section 
for the duct is circular, with square and rec- 
tangular sections coming second and a bad 
third respectively. 

Constrictions at elbows and junctions 
lower the efficiency and some means of drain- 
ing ducts which must handle the moisture 
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from steam baths is essential. The conven- 
tional method of building a fume cupboard 
has been to use an outside wall of the 
laboratory as the back and provide a stone 
or tiled shelf as the base, the frame being 
made of stout wood and the windows of 
plate glass. The front window is made with 
sashes and raised like a normal house win- 
dow. A more imaginative style was 
recently exhibited in Germany, in which the 
front window was curved and rolled back 
after the manner of a roll top desk lid. 
Canopy hoods or open-fronted fume cham- 
bers cannot be recommended for general 
use as they do not provide protection from 
the unexpectedly rapid evolution of fumes 
or the explosive reaction. 

There are many possible materials of con- 
struction for fume chambers, but one which 
must deal with all contingencies is best made 
from chemically resistant white tiles and 
strengthened glass. It should be provided 
with gas and water points which can be ad- 
justed without opening the window, and a 
drainage system. Bottles of corrosive and 
dangerous chemicals should not be housed 
in a working fume cupboard as the labels 
will be destroyed in a short time by the 
fumes, leaving the unhappy chemist with the 
problem of identifying or disposing of a 
collection of highly unpleasant substances. 


Services 


A laboratory will most commonly be sup- 
plied with water from the mains or from a 
private well, steam and hot water, and, more 
rarely, distilled or demineralised water. The 
steam pressure normally required in a labora- 
tory for heating water or distillation of 
organic liquids will be of the order of 15 
p.s.i., and although the main steam lines will 
te at a higher pressure than this for trans- 
mission purposes, where high-pressure steam 
is required on the small scale it is preferable 
to use a motor-driven compressor. Hot 
water may be supplied from a heated storage 


tank or from an_ instantaneous heater 
working from the steam line or from gas or 
electric power. All systems have their 


advantages and the local circumstances will 
decide the choice. 

The water supply to the laboratory from 
the mains or a factory well may not be at a 
sufficiently high pressure, especially if the 
laboratory is near the top of a tall building. 
and in this case it may be necessary to install 
a booster pump so that water pumps, etc., 
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may be operated satisfactorily. It is often 
preferable to have a separate supply of 
drinking water and water for first-aid pur- 
poses or, if—as in most metropolitan areas— 
all the water is satisfactory, to label and 
reserve taps for drinking purposes. 

The supply of: demineralised or distilled 
water is also a matter for local circumstances 
to decide. Mains or well water can be freed 
from the sulphates, carbonates and bicarbon- 
ates of sodium, potassium, calcium and mag- 
nesium, by passing it through columns of 
synthetic resins. This process is cheaper 
than distillation because of the ease and 
cheapness of regeneration of the resins, but 
in many cases this purification may not be 


Laboratory illumination pro- 
vided by specially constructed 
Mazda_ cold-cathode’ tube 
lighting arranged in contin- 
uous lines in the main re- 
search laboratory of the 
Yorkshire Copper Works 


Courtesy British Thomson-Houston Co.,Ltd. 


sufficient, and water used must then be freed 
from gaseous and organic impurities. 

If many laboratories are to be supplied, 
then the manager must decide whether to 
equip each with a small still or to install a 
large still to supply all the needs. In the 
latter case it will usually be found more 
economical to pipe the distilled water to the 
laboratories than to carry it in carboys. The 
piping, however, should be of resistant 
material which will not recontaminate the 
supply—pyrex, aluminium or tin will be 
found suitable, but the cost of the last is 
prohibitive. In rarer cases. conductivity 
water may be required, and then a special 
still must» be installed. 

Compressed Air—A supply of compressed 
air at a pressure of between 5 and 10 
p.s.i. will often be found useful for such 
tasks as the operation of air turbine stirrers, 
bubbling air through liquids, removing 
traces of organic solvents from glassware, 


G 
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etc. The air can be supplied either by a 
rotary-motor-driven air pump or by a reci- 
procating compressor, and, if the air is 
desired to be free from traces of lubricating 
oil, a non-lubricated reciprocating compres- 
sor should te installed. The air circuit 
should include a reservoir so that the pumps 
are only used intermittently and the air sup- 
ply to them should come from a clean, cool 
situation. 

Vacuum.—One of the most frequent causes 
of irritation in a chemical laboratory is 
failure of vacuum. For most small-scale 
filtrations and distillations at reduced pres- 
sures of 25 mm. and atove, most use will be 
made of the inexpensive water pump. The 





metal or plastic varieties can be screwed 
direct to the pipework and are extremely 


durable. As they are dependent for their 
maintenance of vacuum on the pressure of 
the water mains, they have the deplorable 
habit of delivering water to the evacuated 
receiver if the mains pressure falls. The 
provision of a trap may prevent disaster but 
does not remedy the original defect. 

To avoid this uncertainty the installation 
of a motor-pumped vacuum line is often 
resorted to. The rotary vacuum pump must, 
however, be protected from liquid and gases 
which may enter the line by means of a trap, 
and as in the previous section a reservoir will 
give a more even service. A line of this 
type may be used for filtrations and for 
evacuating desiccators, etc. For distillations 
at pressures down to 1 mm. of mercury a 
rotary vacuum pump can be used, and this 
is usually a portable affair which can be 
wheeled or carried to its point of use. For 
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the maintenance of really high vacua down 
to 1 x 10-* mm. of mercury a multiple 
stage mercury vapour pump, backed by a 
high-grade rotary vacuum pump is necessary. 
If a line with several points is installed to 
operate at these pressures then special care 
must be taken, all pipe joints being specially 
ground, and liquid air and phosphorus pent- 
oxide traps included in the system. All 
these types of pumps must be protected from 
the attack of corrosive vapours which rapidly 
impair their efficiency. 

Gas.—In general, gas installation’is the 
least of the designer’s headaches, mains gas 
being supplied at suitable pressures for most 
laboratory purposes, and only the glass 
blowing department may require higher pres- 
sures than these, which must be produced by 
means of a gas booster pump. If mains gas 
is not available or is cut off in an emergency 
then gas may be supplied from cylinders, but 
this is an expensive business. 

Refrigeration.—Most research laboratories 
will require a space refrigerated to near 
0° C., as well as facilities for storing ice 
and solid carbon dioxide. A small room 
refrigerated with chilled brine can be used 
for storing labile chemicals or for chilling 
slowly crystallising solutions, and most 
organic chemists will appreciate the need 
for a store of material for local cooling. 

Lighting and Power.—The efficient light- 
ing of laboratories is dependent upon 
many factors, not the least of these being 
the reflecting capacity of the walls and ceil- 
ing, and it is important that the surface of 
these should not be allowed to darken and 
deteriorate and so reduce the general 
illumination. The high standard of illumina- 
tion required by such tasks as the reading 
of thermometer scales, verniers, meters and 
gauges can seldom be maintained over the 
whole laboratory even if such a proposition 
were economically feasible. It is then more 
realistic to suggest a good general illumi- 
nation with diffused light so as to avoid glare 
and a supply of small local lights for the 
more exacting tasks. 

The most efficient form of diffused light- 
ing is provided by the use of fluorescent 
tubes. The initial installation will frequently 
be more expensive than the comparable 
system of incandescent lamps but their 
greatly superior output of light per watt 
reduces their running costs. The tubes are 
mounted along the length of the bench, and 
although the glare from the tube itself 
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is rarely disturbing it is an advantage to 
shield the eyes of the worker at the bench 
from the direct light. Each bench shou'd 
be provided with a number of adjustable 
lamps to provide an increase ‘of local light 
where and when desired. In particular the 
designer should not forget the fume cup- 
board, which is frequently a dark and 
shadowy place where the worker’s task is 
magnified by having to peer through misted 
windows. 

A laboratory requires electric power to 
operate such devices as electric heating 
mantles and elements, stirrers, shakers and 
fans. Each bench should be provided with 
a number of earthed safety sockets and at 
least one of these should be capable of 
supplying 15 amps. The designer may be 
undecided whether to allow for multiple 
circuits of A.C. and D.C. at different 
voltages or to supply each laboratory with 
the requisite transformers and rectifiers. For 
the general laboratory the latter method is 
more suitable as most devices can be 
bought to operate from the supply available 
but this has the disadvantage that unusual 
conditions may create a demand for- an 
uneconomical amount of electrical gear. 
The most useful accessory for a laboratory 
with only one supply is a bank of Variac 
transformers. 





Fijian Manganese Ore 
Prospecting in the past three years has 
revealed the existence of exploitable 
deposits of manganese ore in western Viti 
Levu, the largest island in the colony of 
Fiji, and an export trade is gradually being 
built up. In January 1952 nearly 1,300 
tons of ore were exported, 1,003 tons—most 
of which was mined during 1951—to 
Japan, and the remainder to the United 
Kingdom. Owing to transport difficulties 
only 240 tons had been exported during 
the whole of 1950, and 631 tons in 1951, 

mostly to the United Kingdom. 





Search for Strategic Minerals 


The possibilities of new supplies of 
copper and sulphur in Chile are being in- 
vestigated by geologists and _ specialists 
representing the United States Purchasing 
Agencies for Strategic Materials. The 
agencies, it is stated, would be prepared to 
help financially in the development of suit- 
able sources of strategic minerals. 
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Pure Oxide Laboratory Crucibles 


by G. K. STANFIELD, B.Eng. 


URE oxide crucibles have found applica- 

tion in laboratories because of two 
principal characteristics—refractoriness and 
chemical inertness. The refractoriness enables 
such ware to be used in temperature ranges 
above the more common ceramic products 
and chemical inertness is, of course, of great 
importance in research where contamination 
would be deleterious. Some of the pure 
oxides which are often used are given below. 


Refractory Formula M.P. Limit of 
application 
Alumina . .. Al,O, 2050° C 1950° C. 
Magnesia . . - MgO 2800° C 2400° C 
Beryllia : BeO 2570° C. 2400° C 
Zirconia .. « a> 2700° C 2500° C 
Thoria... -. 3050° C 2700° C 
Lime : CaO 2570° C 2400° C 


In general, four methods of manufacture 
of pure oxide articles may be listed, ‘slip 
casting ’, ‘ tamping or pressing ’, ‘ hydrostatic 
pressing’ and ‘hot pressing’. With refer- 
ence to such ware as laboratory crucibles, 
the first three of these are of importance. 
(a) Slip Casting 

Slip casting consists of pouring a 
suspension of the oxide into a_ plaster 
of Paris mould and leaving for a 
sufficient period of time for a desired 
wall thickness to build up on_ the 
mould surfaces. The preparation of suitable 
casting slips is often a long and laborious 
process. The pure oxide material must be 
very finely ground, great care being taken 
to introduce the minimum possible amount 
of impurity during the milling. Any im- 
purity picked’ up must be most carefully 
removed, for example, iron, as may arise 


Pure oxide laboratory ware 


{Courtesy The Morgan Crucible 
Company, Ltd. 


from the use of metallic mills, must be 
washed out with acid, as otherwise, severe 
staining of the finished article would result. 
The final slip consists of about 80 per cent 
by weight of the pure oxide suspended in 
water (usually) to which a small quantity of 
deflocculent is added, generally making the 
slip slightly acid or alkaline. Dependent 
upon the properties of the individual slip 
and on the wall thickness desired, the time 
taken for the actual wall build up may vary 
from, say, 3-30 minutes, whereafter the 
remaining fluid is poured away. After a 
very short time, edges may be trimmed with 
a sharp knife and demoulding is possible 
after about 30 minutes. The use of slightly 
tapered moulds facilitates removal, as the 
‘setting’ shrinkage is often very low. In 
this ‘ green’ state, the article is fragile but 
may be handled with care and after a period 
of drying the ware is ready for firing. 
(b) Pressing or Tamping 

Pure oxide powders, of a slightly larger 
grain size than for slip casting, may te suc- 
cessfully tamped or pressed. In this case, 
however, the addition of a temporary 
bonding agent is necessary if green strength 
is of importance. If such a temporary bond 
is used it is generally of organic nature so 
that it will be burnt out on firing. The 
moulds used must, of course, be much more 
robust than for slip casting and are always 
of metal, usually brass. 
(c) Hydrostatic Pressing 

Hydrostatic pressing is based on the fact 
that the application of pressure to a liquid 
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induces an equal ‘pressure to be exerted 
throughout the whole volume of the liquid. 
In the manufacture of an oxide crucible by 
this process, the refractory is inserted in 
moulds which are in turn inserted in perfor- 
ated steel ‘forms’. These are introduced 
into the pressure chamber and a pressure 
applied by a piston, which is transmitted to 
all available surfaces of the article being 
made via the perforations in the steel 
form. This method is somewhat tedious on 
account of the careful preliminary prepara- 
tions, but has the advantage of submitting 
the article to uniform pressure which 
obviates the possibility of pressing lamina- 
tions. 


Firing 

Articles in the green state produced by 
any of the above methods (except hot press- 
ing) must be fired before they are ready for 
use. Firing must te to such a temperature 
that stability is provided at the intended 
operating temperature. For example, a 
crucible for use at 1,400°C., must be fired 
to, say 1,500°C. However, much higher 
temperature firing often produces very desir- 
able properties, viz., mechanical strength 
and imperviousness. At temperatures of 
1,750°C. to 1,800°C. upwards, some of the 
oxides undergo ‘recrystallisation’ to the 
extent that if, for example, an alumina 
crucible is maintained at a temperature of 
1,800°C. or above, the final body consists of 
a mass of interlocking crystals, and it is this 
structure which imparts the strength and 
non-porous nature. 


General 


Of the above methods, slip casting and 
straight forward pressing are the most 
economically important. Slip casting is the 
only suitable method for producing very thin 
walled crucibles. Articles with walls down 
to ‘egg shell’ thickness can be produced, 
which are, of course, much more thermally 
shock-resistant than the thicker walled 
articles produced by pressing. 

Most of the pure oxides, however, do pre- 
sent their own peculiar making difficulties. 
In the case of lime, precautions musi be 
taken to prevent crumbling due to hydration 
during manufacture. With beryllia are 
associated dangerous toxic effects to the 
operators; for zirconia the crystal structure 
must be ‘stabilised’ (generally by addition 
of small amounts of magnesia or lime) to 
obviate the large reversible thermal expan- 
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sion which, \if unchecked, leads to disrup- 
tion of the articie.on firing. In the case of 
thoria where the raw material is very expen- 
sive, it has been found economic to line 
alumina crucibles with a thin coating of 
thoria instead of making the article in 
thoria throughout. This is simply done by 
casting the thoria inside the preformed 
alumina crucible and subsequently firing. 


Laboratory Applications 


As previously remarked, the properties 
which particularly recommend pure oxide 
ware for laboratory use are the high tem- 
peratures to which they can be used and 
their chemical inertness. They are often 
used where, for example, the more expensive 
platinum or silver vessels have previously 
been used, for precious metal melting and 
for such researches as, for example, special 
glass development and pure metal and alloy 
equilibrium investigations. Of interest is 
their application to. high frequency melting 
where the effect of severe thermal shock is 
overcome by the choice of very thin-walled 
pure oxide containers which possess ample 
mechanical strength for this purpose. 


Alumina 


Alumina is the most widely used of the 
pure oxides, particularly in the recrystal- 
lised form of 99.8 per cent plus purity. It is 
suitable for melting and containing many 
metals including nickel, cobalt, copper, zinc, 
etc.; under hydrogen, or in some cases 
neutral atmospheres, it is the best material 
for use in contact with iron, steels, chrom- 
ium, calcium, sodium, etc. Alumina has 
been used successfully for many acidic and 
alkaline fusions and for containing oxides 
and salts including caustic alkalis, sodium 
cyanide, sodium and potassium carbonates 
and chlorides, etc. Many glasses, slags and 
minerals may also be treated in recrystal- 
lised alumina ware. 


Magnesia 


Magnesia is fundamentally basic in charac- 
ter and is thus specially suitable for contact 
with basic melts. Among applications where 
magnesia has been reported more successful 
than alumina, are the melting of silica and 
in the preparation of pure manganese and 
certain special alloys. The use of mag- 
nesia is often limited to temperatures well 
below its melting point (2,800°C.), because 
of its tendency to volatilise; it is generally 
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considered, however, to be suitable for use 
up to atout 2,000°C. 


Zirconia, Beryllia, Thoria 

Zirconia is suitable for many of the appli- 
cations of alumina, but is, perhaps, not so 
successful under reducing conditions. 
Beryllia has been used, among other things, 
for research on pure beryllium. Thoria, 
either per se or as a lining inside alumina, 
has proved satisfactory for melting titanium, 
pure platinum and similar metals at tem- 
peratures above 1,800°C. 


Conclusion 

It may te said in conclusion that in the 
preparation and use of pure oxide labora- 
tory ware, the stage has been reached where 
many of the original manufacturing difficul- 
ties have been successfully overcome and 
the products are of a high quality standard; 
this, together with the peculiar properties of 
pure oxides, has had considerable influence 
on the development of h‘gh-temaperature re- 
search work and has enabled the establish- 
ment of their application to many varied and 
special purposes and for treating materials 
otherwise considered corrosive. There is 
little doubt that the future will see these 
fields of use considerably widened. 





of The Morgan Crucible Co., Ltd., London, 
and we are indebted to the firm for their 
co-operation. 


Overseas Students’ Group 


AT a meeting held at the Society for Visiting 
Scientists, Ltd., on Wednesday, 19 March, 
1952, the Overseas Science Students’ Asso- 
ciation was instituted and rules adopted. 

The proposal that such an Association 
shou'd te formed was adopted at an earlier 
meeting when Sir Haro!d Spencer Jones, the 
Astronomer Royal, addressed a number of 
overseas science students at the Society for 
Visiting Scientists, Ltd., on 27 February. 
The objects of the Association are to bring 
graduate science students from overseas into 
contact with the scientific life of Great 
Britain and to bring such students into 
contact with one another.. The Association 
is affiliated to the Society for Visiting Scien- 
tists where its meetings will be held. It 
proposes to fulfil its objects by arranging 
scientific meetings, arranging visits to places 
of scientific interest and by other means. 
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Its executive committee was elected at the 
meeting on 19 March as follows :—Presi- 
dent, Mr. W. J. De Coursey (Canada); 
Secretary, Mr. P. Sen (India); Treasurer, Dr. 
J. Pepys (South Africa); Mr. P. Mildner 
(Yugoslavia); Miss E. H. Nelson (U.S.A.); 
Miss M. E. De Jager (South Africa); Mr. M. 
Ramasamy (Ceylon); Dr. Sutarman (Indo- 
nesia); and Mr. J. Thabit (Iraq). 

About 100 overseas science students have 
already joined the Association and further 
applications are invited and should be ad- 
dressed to Mr. Sen, care of the Society for 
Visiting Scientists, Ltd., 5 Old Burlington 
Street, London, W.1. 


International Court Action 


THE Dominion Tar & Chemical Co., Ltd., 
of Montreal, has started a $5,000,000 court 
action against the International Salt Co. of 
the United States, and its subsidiary, Inter- 
national Salt Co. of Canada, Ltd. The 
Montreal firm filed a writ claiming that the 
United States company broke an agreement 
for the joint mining of rock salt along Lake 
Erie. Dominion Tar & Chemical Co. said 
they started preparing the action shortly 
after an announcement from Chatham, Ont., 
on & March, said that International Salt 
would erect a $3,500,000 plant at Erieau, 20 
miles south of Chatham. 

The Canadian company is asking the 
Supreme Court of Ontario to declare there 
is a partnership between International and 
the U.S. firm to produce rock salt. The 
alleged partnership is for the production of 
rock salt in industrial work. The product 
is as yet not produced in Canada. 

The Montreal firm asks the appointment 
of a receiver until the ‘joint adventure’ can 
be wound up. It also seeks an injunction 
restraining the American company and its 
Canadian subsidiary from excluding the 
plaintiff from: any part of the land now in 
dispute. 

Dominion Tar and Chemical also seeks 
full access to all books of account or other 
documents and asks the court to restrain the 
defendant from entering into other agree- 
ments relating to the ‘ joint adventure ’. 

The writ would have the court restrain 
International from collecting any money on 
behalf of the project and seeks dissolution 
of the partnership. 
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Indian Newsletter 


(From Our Own Correspondent) 


IGURES for the estimated production of 

thorium oxide and rare earth compounds 
at the Indian monazite factory, and recent 
finds of rare minerals, are contained in the 
annual report of the Ministry of Natural 
Resources and Scientific Research for 1951- 
1952. It has been stated that the monazite 
factory in Travancore will be capable of pro- 
ducing about 800 tons of mixed rare earth 
oxides per annum. The production of 
thorium hydroxide is expected to be around 
127 tons. In addition, as an important by- 
product, 15 tons of uranium oxide will be 
recovered and also some 1,800 tons of tri- 
sodium phosphate. Several new finds of 
beryl and atomic minerals have been located 
in India by the rare minerals survey unit of 
the Indian Atomic Energy Commission. The 
commission is in touch with similar organi- 
sations abroad and it is reported that un 
agreement has already been reached between 
the Indian body and the French Atomic 
High Commission for close collaboration on 
certain aspects of atomic work. 

* » * 


In an intensive search for sulphur-bearing 
minerals the Geological Survey of India has 
located potential reserves in a number of 
places. The latest find is at Amjhor, where 
pyrites to the: extent of 50,000 tons is esti- 
mated. Exploratory mining in an area of 
250 sq. ft. yielded about 330 tons of the 
mineral containing on an average of 40 per 
cent sulphur. Geophysical methods of pros- 
pecting have brought to light sulphide ores 
in old pits of Chitaldrug (Mysore) and in 
Polur (Madras). The latter shows an ex- 
tended vein of considerable length with an 
average sulphur content of 25 per cent. At 
Wynaad (Madras) there is known to be a 
vast amount of auriferous pyrites and 
detailed work is proposed to recover both 
gold and sulphur. The recovery of the 
element in the smelting of copper and lead 
in the country is also receiving serious 
attention. 

» * * 

Installation of a new pig iron plant to 
meet the growing industrial needs of India 
is being considered by the Government of 
India according to the Minister for Works 
Production and Supply. The plant will have 
a capacity of 3,500,000 tons of pig iron which 
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is above the current Indian production. The 
Government of India has sanctioned a loan 
of Rs.20,000,000 to the State of Mysore for 
the expansion of the iron and steel works at 
Bhadravati. The State will start a new fer- 
tiliser factory in the same place, for which 
financial assistance from the World Bank 
has been sought. 


* * * 


A modern silver refinery at a cost of 
Rs.6,000,000, is proposed as an adjunct to 
the new Rs.22,000,000 mint opened recently 
in Alipore, Calcutta. This is intended to 
refine the quaternary alloy silver coins by 
a special process which, it is claimed, would 
be appreciably cheaper than processes em- 
ployed in other countries. The new Alipore 
mint has the most up-to-date equipment and 
a distinctive feature will be the production 
of pure nickel coins for which special 
machinery has been installed. The mint has 
a capacity of 1,200,000 pieces per eight-hour 
shift and may. also undertake external 
orders. 

* * * 


Establishment of DDT factories in India 
and other countries of South East Asia forms 
part of a comprehensive plan contemplated 
by the World Health Organisation. India 
will shortly have a factory either at Bombay 
or Delhi with an annual production of 709 
tons, as a joint venture by WHO, UNICEF 
and the Government of India. 


Chemistry Lectures Abroad 


PROFESSOR John Read, F.R.S., Professor 
of Chemistry at St. Andrews University, is 
to lecture for the British Council in Austria 
and Italy. He will leave for Vienna on 
28 April where he will give two lectures in 
German. The first, a historical study of the 
origins of chemistry, under the title ‘A 
Prelude to Chemistry,’ will be given to a 
general audience, and the second ‘Some 
Researches in Stereochemistry ’ to specialists. 

On 1 May he will go on to Italy where 
he is already well-known as the winner ot 
the 1949 Cortina-Ulisse European prize for 
his book ‘A Direct Entry to Organic 
Chemistry,’ and for his lecture tour in 1950. 

He will lecture on ‘A _ Prelude to 
Chemistry ’ in Milan, Pavia, Padua, Bologna 
and Rome and will also visit Ferrara, 
Assisi, Sena and Perrugia. His tour ends on 
21 May. 
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Platinum Metals in the Chemical 
Laboratory ° 


] Page ery terror crucibles were probably 
the first useful articles to be made of 
platinum when it became available in 
malleable form at the beginning of the 
nineteenth century. John Cocks, in 1805, 
made platinum crucibles weighing about five 
ounces each which were probably intended 
for scientific investigations and for small- 
scale manufacture of medicinal chemicals. 

The interest in the combining weights of 
the elements, and the powerful and clarifying 
influence of Berzelius on this subject, were 
the bases on which methods of accurate 
quantitative analysis were founded in the 
early years of the century.. Platinum was 
well known through the work of Wollaston, 
who was also an active controversialist in 
the matter of equivalent and combining 
weights, so that its remarkable utility for 
the manufacture of analytical apparatus was 
quickly recognised. 

The chief need at this time was for 
crucibles and dishes of various shapes and 
sizes; for a number of years they were 
almost the only kind of platinum apparatus. 
When electrochemical methods of analysis 
were first introduced, by Wolcott Gibbs in 
1864 and by Luckow in 1865, crucibles were 
used as cathodes, with platinum wire or foil 
anodes, and it was not until 1899 that 
platinum gauze was first used in the con- 
struction of electrodes. 

Progress in Design 

During the latter part of the nineteenth 
century many pieces of apparatus intended 
for particular purposes were introduced. 
Still in use little changed are the tall narrow 
crucible designed by Lawrence Smith in 
1871 for alkali determination, and the per- 
forated filtering crucible introduced by F. A. 
Gooch in 1878, modified later by C. E. 
Munroe who devised the fixed filtering pad 
of spongy platinum which replaced the 
asbestos mat used by Goach. 

Much apparatus was made to the design 
of individual users, or for a particular pur- 
pose, and during the course of years a great 
variety of different patterns came into being. 
More recently there has been a tendency to 
eliminate many of these, and to evolve 
simple robust forms of apparatus in a 


limited range of types and sizes sufficient for 
essential needs, each of which can be manu- 
factured in sufficient number to obtain the 
economies of quantity production. 


Microchemical Apparatus 


The introduction of microchemical 
methods of analysis during the present 
century has brought with it the need for 
platinum apparatus which is of very small 
capacity and light in weight. Most of the 
pieces—crucibles, dishes, filtering crucibles, 
electrodes—are of familiar type but a few. 
like the Emich filter stick, have been devised 
solely for microtechniques. 


The Purity of the Platinum 
One of the principal difficulties of the 
refiner is to make a complete separation of 


* This article is based on information supplied by 
Johnson, Matthey & Co., Ltd., 73-83 Hatton Garden, 
London, E.C.1. 





Courtesy Johnson, Matthey & Co., Ltd 
A battery of electrochemical analysis 


units: the Fischer-type anodes and 
cathodes have platinum alloy stems and 
frames and pure platinum gauze 











Courtesy Johnson, Matthey & Co., Ltd. 
An electric resistance furnace wound 


with -rhodium-platinum alloy wire, 

arranged with gas connections and 

viewing window, for the determination 
of the fusion point of cecal ash 


platinum from the other metals. of the 
platinum group and early platinum ware 
almost always contained a proportion of 
other platinum metals, in quantities which 
varied according to the origin of the raw 
material, These adventitious additions were 
often beneficial in their effect on the tough- 
ness and mechanical strength of the ware, 
but they lessened to some degree the resist- 
ance to chemical attack and to the effect of 
repeated ignition. 

Modern refining practice is sufficiently 
good to make available in quantity metal 
not less than 99.99 per cent pure, which is 
significantly better than any of the platinum 
alloys in its all-round resistance to attack. 
Since the most essential property of gravi- 
metric apparatus is invariability of weight 
under all of the possible conditions of use. 
this very pure platinum is generally desir- 
able, although apparatus made from. it is 
somewhat soft and can easily be deformed. 


Harder Alloys 


In articles where considerable mechanical 
strength is necessary, alloys containing care- 
fully controlled additions of other platinum 
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metals, iridium, rhodium or ruthenium, are 
empioyed. The stems and frames of elec- 
trodes exemplify the type of construction 
where the greatest possible mechanical 
strength is desired. Where the conditions 
of use are suitable, crucibles and dishes may 
be made of a rhodium-platinum alloy; for 
general service, sufficient stiffness can be 
obtained by careful design and manufacture. 
The bottoms of crucibles and dishes are 
made considerably heavier than the walls, 
into which they taper smoothly; the rims 
may have a thickened belt for reinforce- 
ment; recently crucibles having domed bot- 
toms have been introduced. These crucibles 
are both considerably stiffer and much less 
easily overturned than the ordinary kind. 


Manufacture of Apparatus 


The making of apparatus remains largely 
a hand craft. Mechanical aids may be used 
in the early stages, but finishing is always 
done by hand. The close surface texture 
which can be given by skilful hand working 
has a significant effect on the useful life of 
crucibles and dishes. The painstaking 
workmanship given to the construction of 
platinum laboratory ware is not merely a 
matter of tradition; careful fabrication and 
immaculate finish help to give the labora- 
tory worker a sound and reliable tool, and 
are well justified when applied to so costly 
a raw material. 


Precautions in Use 


Although platinum has extremely high re- 
sistance to chemical attack, there are a 
‘imited number of circumstances in which 
it can suffer severe damage. Any risk of 
attack or contamination may be avoided 
completely, however, and with reasonable 
care in the normal conditions of laboratory 
use platinum apparatus will have a life of 
several years. 

Platinum can be attacked by a number of 


substances commonly encountered in the 
laboratory. If it is heated in atmospheres 
containing ammonia, sulphur dioxide, 


chlorine or volatile chlorides, the surface 
becomes porous; in atmospheres containing 
highly carburetted gases or vapours there 
may be rapid embrittlement through the 
formation and decomposition of a carbide. 

It is rapidly embrittled if it is heated in 
contact with phosphorus, arsenic, antimony, 
selenium or tellurium. Carbon and sulphur 
produce a similar effect but much more 
slowly. It is dissolved by molten silver and 
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gold, and by nearly all molten base metals. 
At temperatures above 1200° C. it is affected 
by the oxides of iron and lead, and in re- 
ducing conditions by silica and silicates. 

Damage most frequently arises when 
platinum is hot, either through contact with 
another metal capable of alloying with 
platinum, or through the reduction of an 
oxide of an element that will combine with 
platinum. Apparatus shou'd always be 
heated in an oxidising atmosphere, should 
be handled with platinum-tipped tongs or 
forceps, and should be set down only on a 
clean refractory surface. Although occasional 
trouble is experienced through the use of 
fusion agents, such as alkali oxides or 
peroxides, which are aggressive towards 
platinum, it is in carrying out ignitions that 
most cases of damage arise. 
Ignitions 

As a general rule free access of air 
should be provided and carbon should be 
burnt off as completely as possible before 
raising the dish or crucible to the full 
ignition temperature. In determining mag- 
nesium or phosphorus by the magnesium 
ammonium phosphate method, precipitation 
must be strictly controlled to ensure that 
only magnesium mono-ammonium phosphate 
is obtained and not a mixture containing the 
diammonium phosphate, which may cause 
corrosion because of the formation of the 
metaphosphate on ignition. Full access of 
air and complete ashing of the filter paper 
before raising the temperature to complete 
the decomposition to pyrophosphate are 
essential. The precipitation and ignition of 
magnesium ammonium arsenate require 
similar but even more stringent precautions. 
A high proportion of the crucibles which 
are returned to the makers for repair have 
been damaged by phosphorus or arsenic. 





[Courtesy Johnson, Matthey & Co., Ltd. 


A platinum dish made by hand-raising 
from a single sheet of metal 
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[Courtesy Johnson, Matthey & Co., Ltd. 


Detail showing the finish of a stock type 
of electrode 


Platinum Wound Furnaces 


Although the achievement of high tempera- 
tures by means of platinum or platinum alloy 
wound resistance furnaces is by no means 
new, they have during the past few years been 
brought into very general use for combustion 
methods of analysis. They have been par- 
ticularly widely adopted in the iron and steel 
industry for the determination of sulphur by 
the Strohlein method, and for the determina- 
tion of carbon in alloy steels. They are 
generally of the tubular type, wound with a 
10 per cent rhodium-platinum alloy resis- 
tance wire on a refractory element tube, and 
mounted in a case containing graded high 
temperature, medium temperature and low 
temperature insulation. They are suitable 
for use continuously at temperatures up to 
1,500°C. For combustion analysis an inner 
impervious combustion tube is usually fitted; 





| Courtesy Johnson, Matthey & Co., Ltd. 


The special crucible for alkali deter- 
mination devised in 1871 by J. L. Smith 
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if a controlled atmosphere is required, as for 
the determination of the fusion point of coal 
ash, an impervious element tube fitted 
directly with gas inlet and outlet connections 
is used. 

Catalysts 

Catalytic combustion is a necessary stage 
in many analyses and platinum metal cata- 
lysts are prepared for this purpose in a 
variety of forms. Foil is used either in rolls 
or made up in the ‘star’ form devised by 
Pregl; packs of fine gauze serve«a similar 
purpose, or if considerable surface activity is 
necessary, dispersed catalysts either of plati- 
num or palladium are available on such car- 
riers as asbestos, pumice, silica gel, alumina 
or charcoal. 

Miscellaneous Apparatus 

In addition to the regular and familiar 
types, there is of course a constant need for 
platinum equipment of special form, par- 
ticularly for research work, which may often 
be large and elaborate. 

An unusual but increasing use for palla- 
dium arises from its permeability to hydro- 
gen and deuterium at elevated temperatures. 
It is employed in the form of very thin- 
walled tubes in apparatus for the production 
of small quantities of very pure hydrogen or 
deuterium. Impure hydrogen, or a hydrogen 
containing gas, is fed to the outside of the 
tube, while the inside is maintained under 
vacuum. At a suitable temperature above 
200°C. the hydrogen diffuses through the 
barrier and may be drawn from the low pres- 
sure side almost free from impurity. Since 
at room temperature the rate of diffusion is 
almost zero, the device also serves as a con- 
venient stop-valve. 

This particular application is rather physi- 
cal than chemical, but was chosen as a single 
example to represent a host of minor uses 
for the platinum metals in the physico- 
chemical field, which are altogether outside 
the scope of this brief review. 





Summer Meeting 

A Summer meeting of the North of 
England Section of the Society of Public 
Analysts and Other Analytical Chemists will 
be held at the Imperial Hotel, Llandudno, 
N. Wales, from Friday to Monday, 13-16 
June. A paper entitled ‘The Analyst in the 
Plastics Industry’ will be given at 10.30 a.m. 
on Saturday, 14 June, by Dr. J. Haslam, 
F.R.LC., of Imperial Chemical Industries, 
Ltd., Plastics Division. 
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First Joint Meeting Held 


Sir Eric Rideal Delivers Address 


— president of the Chemical Society, 
Professor Sir Eric Rideal, delivered his 
presidential address at the joint annual meet- 
ing of the Society with the Royal Institution 
of Chemistry at Trinity College, Dublin, on 
Wednesday, 16 April. It was the first time 
that the two bodies had held conjoint 


anniversary meetings and the first time that! 


either of them had held its meeting in 
Dublin. Sir Eric chose as his subject 
‘Colloid Science—A chapter in Chemistry.’ 
A vote of thanks was proposed by Professor 
C. K. Ingold, president-elect of the Chemical 
Society and Professor of Chemistry at 
University College, London. More than 


350 members of either the Society or Insti-} 


tute attended the three-day meeting. 


In his address Sir Eric recalled that the 
foundations of the exact science with its own 
particular discipline and methods were laid 
when recognition was given to the fact that 
separating any two bulk phase systems there 
always existed a third, or interphase— 
Ostwald’s ‘Forgotton dimension.’ It was 
with the properties of what the late Sir 
William Hardy termed ‘Matter in the 
boundary state,’ and, with the effect on 
matter in which by subdivision and disper- 
sion the interphase became progressively a 
more important factor in determining the 
behaviour of the system as a whole, that 
colloid science was concerned. 

Emulsions formed one of the most im- 
portant classes as well as one of the oldest 
of colloid systems, but the exact causes of 
the phenomenon of spontaneous emulsifi- 
cation were, as yet, not clearly understood. 
Even the simplest of catalytic reactions was 
still under active consideration, in spite of a 
wealth of experimentation spread over the 
last 30 years. 

The president said that matter in the 
boundary state was organised, and as a re- 
sult of such organisation many striking co- 
operative effects were found. Living matter 
was likewise organised, but in addition was 
at its simplest in a state of dynamic equili- 
brium, and more usually in disequilibrium. 
It remained for the future to study disequili- 
brium in more detail. A start had been 
made in the study of chemical reaction at 
intephases and transport into and out of the 
boundary layers. 
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Measuring Wall Thickness from One Side 


Dawe Instruments Employ Ultrasonic Equipment 


N industry there are very many cases 

where it is required to measure wall thick- 
ness when only one surface is available. The 
use of such non-destructive tests as the mea- 
surement of the back-scattering of radio- 
active sources has provided only a partial 
solution to the problem. Even where the 
material is thin enough to enable f-radia- 
tion to be employed (and this means a very 
thin sheet in the case of metals), the instru- 
ment must be calibrated by using a similar 
piece of material of known thickness, and an 
absolute measurement of thickness cannot be 
obtained. 

For virtually all metals, however, a Y 
source must be used to obtain sufficient 
penetration. Unfortunately, y-rays, having 
high energies, are also dangerous 4o opera- 
tors working in the vicinity, so that heavy 
shielding and fairly elaborate safety precau- 
tions must be employed.  Further- 
more, the thickness of metals which 
can be handled by existing isotopes is limited. 
The radiographic use for both natural and 
artificial radioactive isotopes recommended 
by the Atomic Energy Research Establish- 
ment is for the penetration of steel up 
to only 6-in. thick. 


Two Methods Available 


The ultrasonic methods of measuring wall 
thickness do not suffer from the above dis- 
advantages, and can be employed for virtu- 
ally any wall thicknesses of both metallic 
and non-metallic substances likely to be met 
with commercially. Two such methods are 
available, namely: the ultrasonic pulse 
method, and the ultrasonic resonance 
method. The first of these operates on a 
somewhat similar theory to a radar or 
‘ Asdic’ set in that the time for a pulse to be 
transmitted through the material, to be re- 
flected at the far surface and to return is 
measured. If the velocity of sound in the 
medium is known, the wall ‘thickness can 
readily be obtained. 

When using this pulse method, however, 
the measurement of wall thicknesses below, 
say, + in. becomes inaccurate and difficult. 
The trace produced by the pulse method is 
difficult to interpret and needs a very high 
degree of skill to obtain consistent results. 


The ultrasonic resonance method has the 
same advantages as the pulse method in 
accuracy, simplicity of operation and abso- 
lute calibration, and it has the additional 
advantage that it requires no measurement 
of time, so that the whole instrument can be 
made simple and robust. The Dawe Ultra- 
sonic Thickness Gauge, which works on this 
principle, is self-contained, since it works 
from dry. batteries housed within the 
12 in. x 14in. x 8 in. case. The weight of 
the instrument is 23 lIb., so that it can be 
slung over the operator’s shoulder and car- 
ried about. 


Small Size Useful 


This small size is useful for all types of 
application but more particularly for pres- 
sure vessels. The instrument will pass 
through a porthole of 18 in. diameter, such 
as is often found on this type of vessel. The 
absence of any cathode-ray tube is a great 
advantage for many grades of work, and the 
absence of a connection to an electrical mains 
means that these gauges can be slung down 
the side of a ship, over all types of terrain 
to inspect pipelines, and the like. 

The theory of the ultrasonic resonance 
method is, briefly, that a vibrating quartz 
crystal is placed in contact with the avail- 
able face of the material under test. By 
frequency-modulating the electronic oscilla- 
tor which drives the quartz crystal, a signal 
is produced at a fundamental frequency and 
at harmonics of this fundamental frequency. 
The frequency at which the crystal is driven 
(always below the natural frequency of the 
crystal itself) can be altered by turning a cali- 
brated dial on the instrument. The crystal 
injects an ultrasonic wave into the material, 
through which it is then transmitted in the 
form of a narrow beam. On reaching the 
far (and inaccessible) surface, the wave is 
reflected, at least in part, backwards along 
the way it came, since sound waves are re- 
flected by interface surfaces separating two 
materials having different acoustical imped- 
ances. 

Now, if the whole path—comprising twice 
the wall thickness—coincides with a whole 
number of wavelengths of the ultrasonic 
wave, the transmitted and reflected waves 
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will find themselves in phase. The result of 
this will be a relatively large increase in the 
amplitude of the wave in the material and 
of the sound in the headphones of the thick- 
ness gauge, or in the reading of the meter 
mounted on the instrument. This condition 
is fairly critical and the exact position of 
resonance can be obtained accurately. For 
the special case of the fundamental frequency 
the pathlength will be equal to the wave- 
length of the wave. Since fundamental fre- 
quency of wave (f:) x wavelength (vy) = velo- 
city of sound in the medium (V), the follow- 
ing relation holds true :— 
Vv 
Wall thickness = y/2 = ——— 
2.f: 


It is now possible to see why an ultrasonic 
wave is used rather than an audio wave. 
If a high value for f; cannot be obtained, the 
wall thickness it will be possible to measure 
will not be small enough. 

If we assume that the highest frequency 
which can be detected by the human ear is 
20,000 cycles per second, and that the veloc- 
ity of sound in steel is 19,300 ft./sec., then 
the thinnest wall thickness that can be mea- 
sured using the fundamental of an audio 
wave is: 


19,300 
$} x ——— x 12 
20,000 
or roughly 6 in., and correspondingly thicker 
walls using the harmonics. By _ using 


ultrasonic frequencies of 20 megacycles/sec., 
and higher, it is possible to measure thick- 
ness down to 0.005 in., or less, and obtain 
much greater accuracy—the normal commer- 
cial limit being in the region of 1/16 in.. 
since many materials absorb energy very 
rapidly at these high frequencies. 

In addition, audio frequency crystals would 
be large and expensive. 

The lowest fundamental frequency avail- 
able when using the Dawe Ultrasonic Thick- 
ness Gauge is about 800,000 cycles/sec., so 
that all wall thicknesses over 0.145 in. in 
steel and pro rata in other materials are 
measured by the aid of harmonics. Here 
the procedure is to rotate the dial until the 
sound in the headphones indicates that a 
maximum signal has been reached. A 
record is then taken of the frequency. The 
dial is then rotated again until the next maxi- 
mum sound level is indicated in the head- 
phones. By subtraction of these two fre- 
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quencies the fundamental 
obtained. 

A series of tests were carried out at G. A. 
Harvey & Co. (London), Ltd., Woolwich 
Road, London, S.E.7 (the manufacturers of 
oil refinery and chemical plant) on a test 
block with wall thicknesses of known value. 
The thicknesses ranged from 1/16 in. up to 
34 in., and the greatest deviation anywhere 
in the range from the figure given by a micro- 


frequency is 


is actually + 3 per cent. Although refer- 
ence was made to the fundamental formula, 
this is not necessary in practice, since the 
instrument has a built-in computer which 
eliminates the need for any calculation by 
the operator. 

The ultrasonic thickness meter has the 
advantage that it tends to record low on sur- 
faces marred by rust and the like. In fact, 
when measuring, say, against a scale-covered 
surface, the thickness of the scale is not mea- 
sured, although there is usually a reduction in 
signal strength which does not affect the 
accuracy of the measurement. Also, paint 
has no effect on the reading. 


Preparing Surfaces 


For really rough surfaces, such as are met 
with in shipbuilding, a small amount of sur- 
face preparation by filing or grinding is re- 
quired to provide a suitable surface to which 
the crystal unit can be applied. A thin film 
of oil, grease, glycerine or, vaseline, how- 
ever, provides a sufficiently good ultrasonic 
coupling between the crystal and the work 
for all normal purposes. Special crystal 
units can be supplied for tests on curved 
surfaces. 

The velocity of sound in steel is substan- 
tially independent of the chemical composi- 
tion of the steel, previous heat treatment, 
internal stresses, temperature, etc., and does 
not vary more than about 1 per cent over all 
ordinary commercial steels. A similar con- 
stancy holds good for other materials such 
as copper, nickel and aluminium. Alloys 
such as brass and cast iron are, “however, 
much more variable and here it is usual to 
carry out a preliminary test to set the com- 
puting scale before taking measurements. So 
far only metals have been considered. but 
measurements can equally well te taken on 
glass or on plastics. The thickness range of 
the instrument for steel is roughly from 
1/16 in. to 12 in., and proportionately for 
other materials. 
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Some applications of the Dawe Ultrasonic 
Thickness Gauge have already been men- 
tioned above. Ship repairing provides an 
example of a particularly large economy 
since, in the past, it has been necessary to 
resort to elaborate measures, such as drilling 
holes in plating, to provide access to the 
second side. After measuring the thickness 
of the plate to check that excessive corrosion 


/ has not taken place, the test holes must be 
racy 


plugged. On tankers up to 1,200 drillings 
may be required, involving some eight 
working days. 

The chemical, petroleum and gas indus- 
tries are all cases where the previously men- 
tioned independence from a mains supply 
and the ready portability of the instrument 
are of outstanding value. This thickness 
gauge can be used alike in the works of a 
manufacturer of chemical equipment to 
measure the thickness at the centre of large 
dished and flanged ends, or in the middle of 


|a desert to check the corrosion of an oil 
) pipeline. : 


One measurement which has occasioned 
great trouble in the past can now be ob- 
tained in a matter of minutes with an accu- 
racy several times greater than previously. 
This application concerns the variation in 
the thickness of pipes at bends. Not un- 
naturally, pipe walls on the outside of bends 
tend to be subject to a considerable reduc- 
tion. It is normally impossible to obtain a 
direct measurement of wall thickness due 
to obstruction from the bend, while the set- 
ting of callipers to transfer the wall thickness 





Fs *, 
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Checking the thickness of one end of 

receiving vessel using a Dawe Ultra- 
sonic Thickness Gauge 
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Due to its shape it is difficult to measure 
the wall thickness of this chrome-clad 
spun head by ordinary mechanical 
gauging 

for convenient measurement outside is also 
frustrated by the increase in wall thickness 
on either side of the bend itself. Special 
callipers, pivoted at the centre, where a read- 
ing is obtained at the other end inversely 
proportional to the wall thickness are not 
only cumbersome but must be calibrated (i.e. 
are not direct-reading) and are inevitably in- 
accurate due to play at the pivot. Sectioning 
has, therefore, been the only effective 
recourse, but this is destructive and is not 
only expensive but also means that only a 
proportion of all work can be tested. 

Much chemical equipment, such as frac- 
tionating columns, gas holders, oil storage 
tanks, etc., are high and bulky and a small 
instrument which can te carried up ladders 
and along cat walks is particularly valuable. 
A final point which will commend the Dawe 
Ultrasonic Thickness Gauge to engineers is 
that it can be applied without shutting the 
plant down. By this means a foreknowledge 
of possible weakness can be obtained before 
it actually becomes serious. 

As has been intimated above, this gauge 
is very simple to operate, but any queries 
regarding operation and maintainance will 
gladly be dealt with by Dawe Instruments, 
Ltd., 83 Piccadilly, London, W.1, who are 
producing this equipment under licence from 
Branson Instruments Inc., and the General 
Motors Corporation of America. 








652 


SCI Crop Protection Panel 


Members Hear Talk on Locust Control 


= annual general meeting of the Crop 
Protection Panel of the Society of 
Chemical Industry was held in London on 1 
April, under the chairmanship of Mr. 
W. E. K. Piercy. 


In his report, the secretary said that 
membership had increased this year by 45 
to a total of 208, and he hoped that this 
rate would be kept up. A set of Rules for 
the panel had been drawn up and approved. 
Six successful meetings had been held, in- 
cluding a full-day symposium. The sum- 
mer meeting, still to take place, would be 
held on Wednesday, 4 June, and would be 
in the form of a visit to the Hawthorndale 
Laboratories of Imperial Chemical Indus- 
tries, Ltd. 


Officers Elected 


There was a vacant seat on the committee 
and on the proposal of Dr. E. Holmes. 
seconded by G. L. Baldit, Mr. W. E. K. 


Piercy was unanimcusly elected to the 
vacancy. The committee for 1952/53 
would be:— 


Chairman: Dr. R. A. E. Galley (Agricul- 
tural Research Council, London, S.W.1); 
hon. treasurer: W. H. Read (Research 
Station, Cheshunt); hon. recorder: Dr. E. E. 
Turtle (Ministry of Agriculture and 
Fisheries, Tolworth); hon. secretary: G. L. 
Baldit (Plant Protection, Ltd., -Yalding); 
members: N. K. Smith (Murphy Chemical 
Co., Wheathampstead), Dr. J. R. Booer 
(F. W. Berk & Co., London), and W. E. K. 
Piercy (Albright & Wilson, London). 


Attention was drawn to the Third Inter- 
national Congress of Crop Protection to be 
held in Paris in September. 


Locusts and Insecticides 


Following the conclusion of official busi- 
ness a paper entitled ‘Locusts: Why Use 
Insecticides ?’ was delivered by Dr. D. L. 
Gunn of the Anti-Locust Research Centre. 


Discussing the choice of chemical, the 
speaker said that, generally, phytotoxicity 
was unimportant but toxicity to spraying 
personnel was a serious problem. Parathion 
was the best locusticide known, but, owing 
to its high mammalian toxocity, it was very 
dangerous to handle. DNC was quick act- 
ing and selective and was most favoured by 
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Dr. Gunn. It was also very toxic but less 
so than parathion. 


The y-isomer of BHC was a good con- 
tact insecticide and fairly persistent. It was 
much less toxic to mammals than DNC. 
However, its high cost tended to make it un- 
economic. Chlordane, toxaphene and 
aldrin were slow-acting stomach poisons and 
of little use except against static swarms. 


Sir George Beilby Awards 


Recipients Both Study Metals 


THE administrators of the Sir George Beilby 
Memorial Fund, representing the Institute 
of Metals, the Royal Institute of Chemistry 
and the Society of Chemical Industry, have 
decided to make two awards, each of one 
hundred guineas, from the Fund for 1951. 


These awards have teen made to: 
Kenneth Henderson Jack, M.Sc. (Dunelm). 
Ph.D. (Cantab) F.R.LC., in recognition of his 
experimental contributions to the study of 
interstitial alloys, especially in the iron- 


nitrogen and iron-carbon-nitrogen systems; | 


and William Arnold Wood, D.Sc. (Manches- 
ter), F.Inst.P., in recognition of his experi- 


mental contributions to knowledge of the | 


mechanism of deformation of metals. 


Awards from the Fund are made to 
British investigators in science as a mark of 
appreciation of distinguished work, parti- 
cularly 
chemical engineering and metallurgy, in 
which Sir George Beilby’s special interests 
lay. In general, the awards are not appli- 
cable to the more senior investigators but 
are granted as an encouragement to rela- 
tively young men who have done independ- 
ent work of exceptional merit over a period 
of years. 


Dr. Jack is a lecturer in inorganic 
chemistry at King’s College, Newcastle-upon- 
Tyne, and recent work of his and his 
associates is concerned with the cobalt- 
carbon-nitrogen system and with the ageing 
of nitrogen ferrites. 


Dr. Wood is an associate professor in the 
Metallurgy Research Department of the 
University of Meibourne, where he has been 
directing the work of research students in 
metal studies. With them he has been res- 
ponsible in particular for new observations 
on the mechanisms by which metals deform 
at elevated temperatures. 
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450 Years’ Service 
Long service presentations were made at 
Runcorn on 15 April to 16 employees of the 
General Chemicals Division of Imperial 
Chemical Industries, Ltd., whose aggregate 
service ranging from 20 to 40 years totalled 
450 years. 
Rockefeller Grants 
Grants to British Institutions totalling 
nearly £90,000 were announced in the quar- 
terly report of the Rockefeller Foundation 


in New York on 20 April. Included 
among these were grants of £17,857 
to the Medical Research Council of 


Great Britain for fellowships in medicine and 
£5,357 to the University of London for the 
support of research on the organic chemistry 
of biologically important molecules. 


Laboratory Moved 

The research laboratory of L. Oertling 
Limited, the internationally known balance 
and weights manufacturers, has been moved 
to Cray Valley Road, St. Mary Cray, Kent. 
The move took place on Tuesday, 15 April. 

KID Exemptions 

Under the heading synthetic organic 
chemicals, analytical reagents, other fine 
chemicals and chemicals manufactured by 
fermentation processes, the following items 
have been exempted from Key Industry Duty 
for the period 22 April to 18 August: fert- 
butyl perbenzoate (a butyl ester); diethylene 
glycol-monoethyl ether acetate (an ethylene 
glycol ether-ester); o-phenylenediamine; urea; 
hydrogen peroxide. The Order is the Safe- 
guarding of Industries (Exemption) (No. 3) 
Order, 1952, and is published as Statutory 
Instruments, 1952, No. 766 (HMSO, 2d.). 


Fertiliser Imports Freed 

The Ministry of Materials has announced 
that after 30 June 1952, the importation on 
public account of fertilisers and fertiliser 
raw materials (phosphate rock, potash salts. 
superphosphates and basic slag) will cease; 
and the trade will be returned to the fertiliser 
manufacturers and merchants. Import 
licences will be required thereafter, and a 
further announcement on this subject will 
be made after discussions now proceeding 
with industry have been completed. Statu- 
tory control of the prices of most fertilisers 
will continue. 


Order Books Full 

Because it is essential to concentrate on 
production, and as its order books are full 
and materials are scarce, Tube Investments, 
Ltd., has decided not to exhibit at the British 
Industries Fair, Castle Bromwich, this year. 
This decision was taken mainly because it 
was not wished to disappoint overseas 
buyers who would not have been able to 
to place orders if the group had continued 
to exhibit. There was no intention of per- 
manently discarding a display at the BIF. 


Golfing Chemists 
The annual golf meeting of the London 
and South-Eastern Counties Section of the 
Royal Institute of Chemistry will be held at 
the Shirley Park Golf Club, East Croydon, 
on Wednesday, 21 May. The Medal round 
for the Government Laboratory Cup will be 
held in the morning and a foursomes com- 
petition in the afterncon. Members, whether 
regular or only occasional players, are 

invited to attend this function. 


Combating Inflation 

The major effort being made by his com- 
pany in the fight against inflation was 
referred to by Sir Ewart Smith, technical 
director of Imperial Chemical Industries, 
Ltd. when he presented long-service 
awards to 282 employees of the Metals 
Division at Witton on 18 April. Since 1938 
the general price index of wholesale com- 
modities had gone up by 208 per cent, said 
Sir Ewart, but the weighted selling price 
of all I.C.I. products had risen by only 
82 per cent. It was the workers’ respon- 
sibility to help to produce more, he 
declared. 


Tungsten Mining in Cornwall 

Tungsten ore is being prospected for in 
East Cornwall. Two mining developments 
which are taking place there, one at 
Trefartha, near North Hill, and the other 
at Luckett, near Callington, are being 
sponsored by New Consols, Ltd., and the 
Wolfram Prospecting Syndicate, Ltd. An 
old mine is also being reopened at Teebartha, 
the ore of which contains both tin and 
wolfram. The company is also reported to 
be prospecting for wolfram on Dartmoor. 
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Mr. REX FuRNESS, chief research chemist 
at Joseph Crosfield and Sons, Ltd., Warring- 
ton, for more than 25 years, who has retired 
at the age of 60, has been presented with 
a silver salver by the firm’s chairman, Mr. 
P. A. W. Came, and the directors. His 
colleagues on the management staff presen- 
ted him with a portable wireless set and a 
chiming clock, and from his fellow workers 
in the research laboratory he received an 
electric razor and a pipe. 


JOHN H. Ramsay, of Messrs. T. and H. 
Smith, Ltd., chemical manufacturers, Bland- 
field Works, Edinburgh, has been appointed 
chairman of the manufacturers’ section of 
the Edinburgh Chamber of Commerce and 
Manufacturers, for the ensuing term. 


Mr. R. CAMPBELL WILLIAMS has resigned 
as Technical Manager to New Metals & 
Chemicals Ltd., after holding the position 
for many years. Mr. Williams has started a 
private consulting practice at 16 Robins 
Court, Kings Avenue, London, S.W.4, and 
will specialise in the rarer metals and 
chemicals. 


PROFESSOR E. C. Dopps, M.V.O., M.D., 
D.Sc., Ph.D., F.R.LC., Courtauld Professor 
of Biochemistry at the University of 
London and Director of the Courtauld 
Institute of Biochemistry at the Middlesex 
Hospital, London, has been awarded the 
Harben Medal under the terms of the 
Harben Trust for ‘eminent services ren- 
dered to the public health’ by the Council 
of the Royal Institute of Public Health. 


Following the election of the Duke of 
Edinburgh as the first Honorary Fellow of 
the Royal Institute of Chemistry, the 
Council recently elected the following as 
Honorary Fellows: Sir Henry H. DALE, 
O.M., G.B.E., M.A., M.D., F.R.C.P., F.R.S.; 
Str Harotp HarTLey, K.C.V.O., C.B.E., 
M.C., M.A., D.Sc., F.R.S.; THE RT. Hon. 
Lorp McGowan, K.B.E., Hon.LL.D., 
Hon.D.C.L.; RICHARD BERTRAM PILCHER, 
O.B.E., F.C.LS.; PROFESSOR ARNE TISELIUS, 
D.Sc., Hon.M.D.; and Sir HENRY TIZARD, 
G.C.B., A.F.C., M.A., F.R.S. 


Lorp Provost Sir VICTOR WARREN, who 
vacates office in Glasgow within a few weeks 
will return to active participation in the 
chemical trade as manager for Scotland for 
LC.I. Ltd. 


PROFESSOR JOHN THEODORE HEwitT, 
F.R.S., Professor Emeritus of Chemistry, 
Queen Mary College, was among those 
whose election to honorary fellowship of 
the Imperial College of Science and Tech- 
nology was announced on 16 April. 


At the annual general meeting of The 
Chemical Society held in Dublin on 16 
April, the following elections were declared: 
President: PROFESSOR C. K. INGOLD; Vice- 
Presidents: PROFESSOR E. L. Hirst and Sir 
JoHN SIMONSEN; Ordinary Members of 
Council: Dr. D. H. R. Barton (London), 
Dr. N. CAMPBELL (Edinburgh), Dr. J. CHATT 
(Welwyn), Dr. S. J. Greco (Exeter), Dr. 
F. B. Kippinc (Cambridge), Dr. E. A. 
MoELwyn-HuGuHeEs (Cambridge), PROFESSOR 
A. ROBERTSON (Liverpool), and Dr. M. A. 
T. Rocers (Manchester). Sir Eric RIDEAL 
the retiring president, becomes a_ vice- 
president. 


Obituary 


It is with regret that we announce the 
death of Mr. REGINALD HEwitTt who was 
for many years industrial relations officer 
of the Clayton Aniline Company and a 
member of the executive board of the 
Chemical and Allied Employers’ Federation 
and the Joint Industrial Council. 

In 1936 he helped to form a new 
employers’ organisation to restore negotiat- 
ing machinery in the industry; this was the 
Association of Chemical Employers of 
which he was secretary from 1936 to 1944. 
With the unions concerned Mr. Hewitt 
helped to form four new joint industrial 
councils from 1936 onwards—for heavy 
chemicals, drug and fine chemicals, plastics 
and glue and gelatine—and was secretary 
of each until 1944. 


Mr. A. C. WARWICK, a joint managing 
director of Sterns, Ltd., refiners of petro- 
leum products, died recently. 
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Canadian Institute of Chemistry 

The 35th annual conference and exhibi- 
tion of the Chemical Institute of Canada 
will be held in Montreal from 2-4 June, and 
more than 1,000 chemists and chemical engi- 
neers are expected to attend. The Chemical 
Institute of Canada Medal will be presented 
and the Westman Memorial Lecture will be 
delivered. Dr. H. G. Thode, principal of the 
Department of Chemistry at McMaster Uni- 
versity, is this year’s president. 

Joint Company Formed 

A new joint company is to be formed 
in the Belgian Congo and Ruandi-Urundi by 
Solvay and Co. and Union Chimique 
Belge, S.A. The new company will be 
called Compagnie Chimique et Industrielle 
du Congo (CHIMINCO), provided this 
name is accepted by Royal decree. Union 
Chimique’ Belge’s present subsidiary in the 
Belgian Congo is called Société Africaine 
de l'Union Chimique Belge (Africhimic). 

May Supply Cortisone Materials 

Brazil may become an important source 
of raw materials for cortisone if satisfactory 
results are obtained from research on 
Brazilian yams recently begun by the U.S. 
Department of Agriculture. The yams are 
reported to be very similar to those already 
being used in Mexico. 


Japanese Celluloid Exports 

Exports of celluloid and products for 
1951 reached a value of $2,619,000 or an 
increase of $507,000 over the previous year, 
according to reports of the Japan‘ Celluloid 
Manufacturers Association. Of these ex- 
ports 30 per cent were taken by the U.S.A., 
the next largest recipients being Brazil, the 
Netherlands, Belgium and Hong Kong. 

Jules Verne Still Attracts 

A rocket expert lecturing in the U.S.A. on 
space satellites and the means of getting them 
into position, expected a crowd of 200 to 
turn up. To his surprise, 4,000 came and 
another 3,000 were turned away. Among 
his opinions were that the fuel used to drive 
a rocket 1,075 miles above the earth would 
be hydrazine and nitric acid, and that 
the project could be realised in ten years at 
a cost of $4,000,000,000. The lecturer was 
Wernher von Braun, leading German rocket 
scientist during the last war. 


Canadian Oil Boom Continues 

Some 200 oil-drilling rigs are reported to 
be operating in Alberta and British Colum- 
bia at present, a 75 per cent increase over 
the previous year. Oilfields in these two 
provinces can. now produce 50,000,000 
barrels a year. Present refining capacity in 
Canada is estimated at 389,000 barrels a day. 

£8,000,000 Lubricating Oil Plant 

Latest addition to Shell’s new and rapidly 
expanding refinery at Cardon on the Para- 
guana Peninsula, Northern Venezuela, is a 
new £8,000,000 plant, now completed, which 
will produce over 100,000 tons annually of 
high quality lubricating oils. The plant 
comprises the following units: propane de- 
asphalting; furfurol extraction; M.E.K./ 
benzole de-waxing; and clay contracting. 
The intake will consist of Venezuelan 
reduced crude oils, both of the mixed base 
(paraffinic) and the naphthenic type. 

Gasification Tests 

The Syndicat des Charbons de la Lukuga, 
which contemplates erecting a synthetic oil 
factory (Fischer-Tropsch) in the Belgian 
Congo, is now carrying out the first gasifi- 
cation tests with coal from the Lukuga 
Basin, near Albertville, on Lake Tangan- 
yika. Several hundred tons of this coal 
have been sent to Belgium where it will be 
decided whether it is suitable for gasifica- 
tion and what would be the most suitable 
process. The members of the syndicate are 
Union Chimique Belge, who took the 
initiative and who own 40 per cent, Géo- 
mines, who own the deposits (20 per cent), 
Comité Spécial du Katanga (20 per cent) 
and the Société Générale de Belgique 
(20 per cent). . 

Gallium®”? Decay Scheme Determined 

Research workers at Oak Ridge National 
Laboratory, U.S.A., have recently computed 
the decay scheme for gallium”, a cyclotron- 
produced isotope which their medical 
division has been investigating. It is 
believed that a much higher dose of radia- 
tion may be delivered to a tumour with 
gallium” than with gallium®, which is used 
at present and has a half-life of only 14.3 
hours. Gallium” has a half-life of 3.24 
days and is said to have a less energetic 
gamma-ray emission. 
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RIC Summer Visits 


Harwell and Wye on Programme 


RELIMINARY details of nine Summer 

visits arranged for Fellows, Associates 
and Registered Students, have been 
announced by the London and South- 
Eastern Counties Section of the Royal 
Institute of Chemistry. 


The first visit on 23 May will be to the 
Atomic Energy Research Establishment at 
Harwell. The maximum number possible for 
this party is 30. The Ministry of Supply 
will arrange transport from Didcot station 
to meet the 9.15 a.m. train from Padding- 
ton, and have also agreed to supply luncheon. 


Paint Factory Tour 


A tour of the paint factory of Associated 
Lead Manufacturers, Ltd., Millwall, is the 
next trip, scheduled for 28 May. The visit 
will begin at 2.45 p.m. and end at approxi- 
mately 5 p.m. Tea will be provided. 
(Maximum 30.) 

On 11 June members will have the oppor- 
tunity of inspecting the research labora- 
tories of the Distillers’ Company, Ltd., Great 
Burgh. It is proposed to begin the tour at 
1.30 p.m. and end it at 5 p.m. (Maximum 
20). 

The visit to the factory and laboratories 
of Horlicks, Ltd., Slough, Bucks., on 12 
June will be held jointly with the London 
Section of the Society of Chemical Indus- 
try, and will begin about 6.30 p.m. follow- 
ing light refreshments. 

Another joint tour, with the Agriculture 
Group of the SCI, will be to the John Innes 
Horticultural Institution at Bayfordbury, on 
14 June. If there is sufficient support it 
may be possible to arrange a coach. The 
tour of the institution would begin about 
11 a.m., and it is hoped to provide luncheon 
and tea at a cost of about 10s. (Maximum: 
25). 

Laboratories of the Water Pollution Re- 
search Laboratory to be visited on 17 June 
are situated at Garston. Further details 
will be supplied later to successful appli- 
cants (maximum 50). 

On the visit to Sheet Glass, Ltd., fixed for 
25 June, it is suggested that members taking 
part should travel on the 12.35 p.m. train 
from Victoria, arriving at Queensborough 
station at 2.10 p.m. The return train will 
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arrive at Victoria about 7.0 p.m. (Maximum: 
25). 

The tour of International Alloys, Ltd., 
Aylesbury, on 1 July, will begin at 2.30 
p.m., and tea will be provided. (Maximum: 
25). 


Agricultural College. Visitors should 
arrive by 12.45 p.m., when luncheon will be 
provided (3s. 6d. per head). Afterwards 


there will be a lecture by Professor R. L. | 


Wain on the work of the Research Station 
and a visit, followed by a demonstration and 
field inspection. Tea will be available at 
4.30 p.m. (2s. 6d. per head). A few places 
may be available for friends. (Maximum: 
60). 

It is pointed out that members are not ex- 
pected to apply for visits to competitive 
organisations without having first ascer- 
tained from the management concerned 
that their presence is acceptable. 

Applications should be made to the hon. 
assistant secretary, F. C. Hymas, Spratt’s 


Patent, Ltd., Morris Road, London, E.14, | 


not later than 6 May. 


CWU Wants Increases 


A RESOLUTION criticising Government | 


policy and calling for substantial wage 


increases for those employed in the chemi- | 


cal industry was carried unanimously at the 
quarterly meeting of the national executive 
council of the Chemical Workers’ Union 
which ended on Sunday, 20 April. Blaming 
the ‘immediate effects of the Government’s 
economic and financial policy’ for the rise 
in the cost of living, the resolution protest2d 
against ‘a gradual return to the economic 
fallacies of the inter-war years based on 
dearer money, restricted credit, long-term 
deflationary policies, and compulsion 
through unemployment, short time, and 
insecurity ’. 

The resolution also complained of the 
‘gross mishandling of the Commonwealth 
economic conference which led to arbitrary 
cuts in sterling imports’ and called for an 
expansion of trade with the Commonwealth 
and Asiatic countries, based on long-term 
barter arrangements. 

Readers should remember that the Union 
represents a very small proportion of the 
workers employed in the British chemical 
industry. 





The last visit on 12 July will be to Wye ' 
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Publications & Announcements 


MEANS for measuring the suction of 
moisture held in soil and other porous 
materials are described in Road Research 
Technical Paper No. 24, published for 
the DSIR, Road Research Laboratory. 
Detailed laboratory procedures are described 
for the nine principal methods of suction 
measurement. These are: the suction plate, 
tensiometer, centrifuge, pressure mem- 
brane, consolidation, freezing point depres- 
sion, vacuum desiccator, sorption balance, 
and electrical resistance methods. Besides 
engineering problems these methods may be 
applied to the study of soil in agriculture 
and to the behaviour of porous materials 
used in the ceramics industry. ‘The Suction 
of Moisture Held in Soil and Other Porous 
Materials ’ (HMSO, 2s.). 
* o e ‘ 
AN ATTRACTIVE brochure on the Nichols 
Freeman Flash roaster for the roasting of 
pyrites and other sulphur-bearing minerals 
for sulphuric acid production has recently 
been issued by Simon-Carves, Ltd., of Stock- 
port, Cheshire. This describes the principles 
and operation of the flash roaster, giving 
performance figures, photographs and dia- 
grams of the plant. All the text is in English. 
French, Italian and German. 
+ * * 


limits of gases and 
vapours in air or oxygen are listed in 
Bulletin 503, ‘Limits of Flammability of 
Gases and Vapours,’ issued by the U.S. 
Bureau of Mines and now obtainable from 
the Superintendent of Documents, U.S. 
Government Printing Office, Washington, 
D.C. (40 cents a copy). The bulletin is the 
fourth publication on the subject to be pre- 
pared by Dr. H: F. Coward, late director 
of Safety in Mines Research, Ministry of 
Fuel, Great Britain, and G. W. Jones, chief 
of the Gaseous Explosions Branch at the 
Central Experimental Station of the Bureau 
of Mines, U.S. Department of the Interior 
Pittsburg, Pa. The two scientists began 
research on flammability limits in April 
1925 under a co-operative agreement be- 
tween the Safety in Mines Research Board 
of Great Britain and the U.S. Bureau of 
Mines. The first publication in 1928 listed 
the flammability limits of 26 substances, in 
contrast to the 155 given in the new issue. 


A HIGHLY successful piece of international 
co-operation—the flame radiation trials at 
Ijmuiden, Holland—is described by Max 
Davies in an article ‘Flame Radiation and 
Furnace Efficiency’ in the current issue of 
Murex Review (Vol. 1, No. 10), published 
by Murex, Ltd., Rainham, Essex. The trials 
are being carried out on a specially built 
experimental furnace at the works of the 
Royal Netherlands Steel Company under a 
team of scientists from France, Great Bri- 
tain, Holland, and Sweden. 
* . * 


THERMOMETERS are the sole subject of 
a new catalogue brought out recently by 
H. J. Elliott Limited, of ‘E-Mil’ Works, 
Treforest, Glam. Attractively presented, 
this gives comprehensive details of the many 
different types of thermometer produced by 
the firm, as well as hints on their care and 
adjustment and a temperature conversion 
table. Also included is a section on works 
certified thermometers and one on special 
thermometers which can be constructed by 
the firm to customers’ specifications for par- 
ticular purposes. The company have pro- 
duced a new enamel for the backing of 
thermometers, coloured yellow, which, they 
say, makes for easier reading. They produce 
three main groups of thermometers—labora- 
tory and chemical, chemical and general 
purpose, and industrial thermometers for oil 
and petroleum. 
- * 7. 

THE result of over 20 years of continuous 
development and improvement are embodied 
in the brochure of the Westbrook Lanolin 
Company, a subsidiary of Woolcombers 
Ltd., of Bradford. This company specialise 
in the production of ‘Golden Dawn’ Phar- 
maceutical Lanolin, in several grades, which 
is extensively used in ointments, medicinal 
products, cosmetics, etc. The methods of 
grease extraction from the merino wool used 
are entirely physical and ensure that the 
extracted grease is in a purer and more 
natural state than acid-extracted greases. 
The brochure gives details of uses of the 
grades of lanolin made by the company, as 
well as their specifications and those of the 
wool wax alcohols, wool grease, fatty acids 
and other products manufactured by the 
company. 
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British 


Chemical Prices 


LONDON.—The movement of supplies to 
the consuming industries has largely been 
against contracts and new business has been 
on a small scale. The reduced activity so 
far has had little effect on prices, which 
remain steady at recent levels. The volume 
of overseas inquiry remains fairly good. 

There has been nothing of fresh import- 
ance to record in the coal tar products 
market and as elsewhere, activity is more 
concerned with contract deliveries than in 
the placing of new orders. 


MANCHESTER.—The demand for a wide 
range of heavy chemicals used in the textile 
and allied industries continues on a reduced 
scale in consequence of the trade depression 
in the cotton and rayon sections and the 
effect of this has been strongly in evidence 
on the Manchester market during the past 
week. In most other directions, however, 


there has been a fair flow of replacement 
business and delivery specifications against 
contracts have been circulating steadily. 
Prices generally are on a steady to firm 
basis. Fertiliser materials are being taken 
up in fair quantities. In the tar products 
market new bookings are not coming along 
so freely, though supplies are moving 
steadily against orders already placed. 


GLascow.—From reports received, manu- 
facturers as a whole have enjoyed an in- 
creased demand for industrial chemicals and 
the week has closed on a very firm note. 
From the orders on hand, merchants and 
manufacturers alike are assured of a busy 
time for at least the next period and it is 
to be hoped that this trend continues. With 
regard to export, there has been a slight 
falling off but no doubt business will pick 
up again fairly soon. 


General Chemicals 


Acetic Acid.—Per ton: 80% technical, 1 ton, 
£110; 80% pure, 1 ton, £116; com- 
mercial glacial 1 ton, £130; delivered 
buyers’ premises in returnable barrels ; in 
glass carboys, £7 ; demijohns, £11 extra. 


Acetic Anhydride.—Ton lots d/d, £166 per ton. 


Acetone.—Small lots : 5 gal. drums, £145 per 
ton; 10 gal. drums, £135 per ton. In 
40/50 gal. drums less than 1 ton, £115 per 
ton ; 1 to 9 tons, £114 per ton ; 10 to 49 
tons, to £113 per ton ; 50 tons and over, 
£112 per ton. 


Alcohol, Industrial Absolute.—50,000. gal. lots, 
d/d, 4s. 74d. per proof gallon ; 5000 gal. 
lots, d/d, 4s. 84d. per proof gal. 


Alcohol, Diacetone.—Small lots : 5 gal. drums, 
£204 per ton ; 10 gal. drums, £194 per ton. 
In 40/45 gal. drums : less than 1 ton, £174 
per ton ; 1 to 9 tons, £173 per ton ; 10 to 
50 tons, £172 per ton ; 50 to 100 tons, £171 
per ton ; 100 tons and over, £170 per ton. 


Allyl Alcohol.—Less than 40 gals., 3s. 10$d. 
per lb.; 40 gal., 3s. 64d. per ib. ; 2 to 5 
40 gal. drums, 3s. 44d. per Ib. ; 1 ton and 
over, 3s. 24d. per Ib. 


Alum.—Loose lump, £17 per ton, f.o.r. 
MANCHESTER : Ground, £17 10s. 


Aluminium Sulphate.—Ex works, £11 10s. 
per ton d/d. MANCHESTER : £11 10s. 


Ammonia, Anhydrous.—1s. 9d. to 2s. 3d. per Ib. 


Bicarbonate.—2 cwt. non-return- 
able drums ; 1 ton lots £47 per ton. 


i Chloride. — Grey galvanising, 
£31 5s. per ton, in casks, ex wharf. Fine 
white 98%, £23 12s. 6d. to £26 5s. per ton. 
See also Salammoniac. 


Ammonium Nitrate——D/d, £18 to £20 per 
ton. 


Ammonium  Persulphate. .— MANCHESTER : 
£6 2s. 6d. per cwt. d/d 


Ammonium Phosphate.—Mono- and di-, ton 
lots, d/d, £93 and £91 10s. per ton. 


Antimony Sulphide.—Golden, d/d in 5 cwt. lots 
as to grade, etc., 2s. 64d. to 3s. 74d. per 
Ib. Crimson, 4s. to 5s. 44d. per Ib. 

Arsenic.—Per ton, £59 10s. nominal, ex store. 


Barium Carbonate.—Precip., d/d ; 2-ton lots, 
£35 5s. per ton, bag packing. 


Barium Chloride.—£44 10s. 2 ton lots d/d bags. 
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Barium Sulphate (Dry Blanc Fixe).—Precip., 
4-ton lots, £41 per ton d/d; 2-ton lots, 
£41 5s. per ton d/d. 


Bleaching Powder.—£21 
(1 ton lots). 


Borax. —Per ton for ton lots, in free 140-Ilb, 
bags, carriage paid: Anhydrous, £59 10s. ; 
in l-cwt. bags; commercial, granular, 
£38 10s.; crystal, £42; powder, £43 ; 
extra fine powder, £44; B.P., granular, 
£48 10s.; crystal, £51; powder, £52; 
extra fine powder £53. 


per ton in casks 


Boric Acid.—Per ton for ton lots in free 1-cwt. 
bags, carriage paid : Commercial, granu- 
lar, £68 ; crystal, £76 ; powder, £73 10s. ; 
extra fine powder, £75 10s.; B.P., 
granular, £81; crystal, £88; powder, 
£85 10s. ; extra fine powder, £87 10s. 


Butyl Acetate BSS.—£224 per ton, in 10-ton 
lots. 


Butyl Alcohol BSS.—£206 per ton, in 10-ton 
lots. 10 to 49 tons £188 per ton. 


sec. - Butyl Alcohol.—5S gal. drums £189; 
40/45 gal drums: less than 1 ton £169 
per ton; 1 to 10 tons £168 per ton; 
100 tons and over £165 per ton. 


tert. - Butyl Alcohol.—5 gal. drums £195 10s. 
per ton; 40/45 gal. drums: less than 1 
ten £175 10s. per ton; 1 to 5 tons £174 
10s. per ton; 5 to 10 tons, £173 10s. ; 
10 tons and over £172 10s. 


Calcium Chloride.—70/72% solid £9 12s. 6d. 
per ton, in 4-ton lots. 


Chlorine, Liquid.—£28 10s. per ton d/d in 
16/17-cwt. drums (3-drum lots). 


Chromic Acid.—2s. Ojd.to 2s. 03d. per Ib., 
less 23%, d/d U.K. 


Citric Acid.—1 cwt. lots, 218s. cwt. 
lots, 213s. cwt. 


Cobalt Oxide.— Black, delivered, 13s. 
Ib. 


5 cwt. 


per 


Copper Carbonate. —- MANCHESTER : 
per lb. 


Copper Sulphate.—£107 17s. 6d. per ton f.o. b., 
less 2°%, in 2-cwt. bags. 


Cream of Tartar.—100%, per cwt., 
£11 12s. d/d. 


Ethyl Acetate.—10 tons and upwards, 
£174 per ton. 


2s. 8d. 


about 
d/d, 
Formaldehyde.—£35 per ton in casks, accor- 


ding to quantity, d/d. 


Formic Acid.—85%, £82. 5s. 
carriage paid. 


I 


in 4-ton lots, 
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Glycerine.—Chemically pure, double distilled 
1,260 s.g. £14 19s. per cwt. 


Refined pale straw industrial, 5s. per 
cwt. less than chemically pure. 
Hydrochloric Acid.—Spot, 12s. to 16s. per 


carboy d/d, according to purity, strength 
and locality. 


Hydrofluoric Acid.—59/60%, 
ls. 2d. per Ib. 


about Is. to 


Hydrogen Peroxide.—27.5% wt. £124 10s. per 
ton. 35% wt. £156 per ton d/d. Carboys 
extra and returnable. 


Iodine.—Resublimed B.P., 21s. 3d. per Ib. in 
cwt. lots. 


Iodoform.—25s. 4d. per lb. in cwt. lots. 


Lactic Acid.—Pale tech., 44 per cent by weight 
£122 per ton ; dark tech., 44 per cent by 
weight £87 per ton ex works; Usual 
container terms. 


Lead Acetate.—White : £185 10s. per ton. 
Lead Nitrate.—£142 per ton. 


Lead, Red.—Basis prices per ton: Genuine 
dry red lead, £183 10s. ; orange lead, £195 
10s. Ground in oil: red, £206; orange,£218. 


Lead, White.—Basis prices : Dry English, in 
5-cwt. casks, £191 per ton. Ground in 
oil : English, under 2 tons, £209. 


Lime Acetate.—Brown, ton lots, d/d, £30 to 
£34 per ton ; grey, 80-82%, ton lots, d/d, 
£34 to £39 per ton. 


Litharge.—£183 10s. per ton. 
Magnesite.—Calcined, in bags, ex works, £27. 


Magnesium Carbonate.—Light, 
d/d, £87 15s. ; 
d/d. 


Magnesium Chloride.—Solid (ex wharf), £15 
per ton. 


commercial, 
cwt. lots £97 10s. per ton 


Magnesium Oxide.—Light, commercial, d/d, 
£221 ; cwt. lots £227 10s. per ton d/d. 


Magnesium Sulphate.—£12 to £14 per ton. 


Mercuric Chloride.—20s. 1d. per. Ib. in 28 Ib. 
lots ; smaller quantities dearer. 


Mercury Sulphide, Red.—Per Ib., from 10s. 3d. 
for ton lots and over to 10s. 7d. for lots of 
7 to under 30 Ib 


Methanol.—Pure synthetic, d/d, £28 to £38 
per ton. 


Methylated Spirit.—Industrial 66° O.P. 100 


gals., 7s. 10d. per gal. ; pyridinised 64° 
O.P. 100 gal., 7s. 114d. pér gal. 








Methyl Ethyl Ketone.—5 gal. drums, £179 per 
ton ; in 40-45 gal. drums, less than | ton, 
£159 per ton ; 50 to 100 tons, £156 per 
ton ; 100 tons and over, £155 per ton. 


Methyl zsoButyl Ketone.—5S gal. drums, £219 
per ton ; in 40-45 gal. drums, less than 
1 ton, £199 per ton ; 50 to 100 tons, £196 
per ton ; 100 tons and over, £195 per ton. 


Nickel Sulphate.—D/d. buyers U.K. £140 10s. 
per ton. 


Nitric Acid.—£35 to £40 per ton, ex works. 


Oxalic Acid.—About £181 per ton, packed 
in 5-cwt. lots, packed in free 5-cwt. casks. 


Phosphoric Acid.—Technical (S.G. 1.500), ton 
lots, carriage paid, £71 10s. per ton ; B.P. 
(S.G. 1.750), ton lots, carriage paid, 
ls. 34d. per Ib. 


Potash, Caustic.—Solid, £98 10s. per ton 
for 1-ton lots ; Liquid, £37 15s. 


Potassium Bichromate.—Crystals and granular, 
11$d. per Ib. ; ground, 1s. Od. per Ib 
. Standard quantities. 


Potassium Carbonate.—Calcined,. 98/100%, 
£116 per ton for 1-ton lots, ex store. 


Potassium Chloride.—Industrial, 96%, 6-ton 
lots, £20 to £22 per ton. 


Potassium lodide.—B.P., 18s. 7d. per lb. in 
28 Ib. lots. 


Potassium Nitrate.——Small granular crystals, 
81s. per cwt. ex store, according to 
quantity. 


Potassium Permanganate.—B.P., 1s. 74d. per 
Ib. for 1-cwt. lots ; for 3 cwt. and upwards, 
ls. 64d. per lb.; technical, £8 3s. per 
cwt.; for 5 cwt. lots. 

tsoPropy! Alcohol.—Small lots : 5 gal. drums, 
£156 per ton; 10 gal. drums, £146 per 
ton; in 40-45 gal. drums: less than 
1 ton, £126 per ton; 1 to 9 tons, £125 
per ton; 10 to SO tons, £124 per ton ; 
50 to 100 tons, £123 per ton ; 100 tons 
and over, £122 per ton. 

Salammoniac.—Dog-tooth crystals, £72 10s. 
per ton ; medium, £67 10s. per ton ; fine 
white crystals, £21 10s. to £22 10s. per ton, 
in casks. é; 

Salicylic Acid. — MANCHESTER : 
2s. 5d. to 2s. 7d. per Ib. d/d. 

Soda Ash.—58% ex depét or d/d, London 
station, £8 17s. 3d. to £10 14s. 6d. per ton. 

Soda, Caustic.—Solid 76/77% ; spot, £23 5s. 
per ton d/d. (4 ton lots). 

Sodium Acetate.—£85 to £91 per ton d/d. 

Sodium _ Bicarbonate.—Refined, spot, 
7s. 6d, per ton, in bags. 


a 


Technical 


£12 
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Sodium Bichromate.—Crystals, cake and 
powder, 93d. per ib. ; anhydrous, 114d. 
per Ib., net, d/d U.K. in 7-8 cwt. casks. 


Sodium Bisulphite.— Powder, 60/62 %, 
ead per ton d/d in 2-ton lots for home 
trade. 


Sodium Carbonate Monohydrate.—£25 per 
ton d/d in minimum ton lots in 2-cwt. 
free bags. 


Sodium Chlorate.—£87 to £95 per ton. 
ae Cyanide.—100% basis, 8d. to 9d. per 


Sodium Fluoride.—D/d, £4 10s. per cwt. 


Sodium Hyposulphite.—Pea crystals £28 a ton ; 
commercial, 1-ton lots, £26 per ton 
carriage paid. 


Sodium Iodide.—B.P., 20s. 1d. per Ib. 
lots. 


Sodium Metaphosphate (Calgon).—Flaked, 
loose in metal drums, £123 ton. 


Sodium Metasilicate.—£22 15s. per ton, d/d 
U.K. in ton lots. 


Sodium Nitrate.—Chilean Industrial, 97-98 %, 
6-ton lots, d/d station, £30 15s. per ton. 


Sodium Nitrite.—£31 for 1 ton lots. 


Sodium Percarbonate.— 124 % available oxygen, 
£8 8s. 44d. per cwt. in l-cwt. drums 


Sodium Phosphate.—Per ton d/d for ton lots : 
Di-sodium, crystalline, £37 10s., anhy- 
drous, £78 10s. ; tri-sodium, crystalline, 
£39 10s., anhydrous, £75 10s. 


Sodium Prussiate.—10d. to 104d. per Ib. ex 
store. 


, in 28 Ib. 


Sodium Silicate.—£6 to £11 per ton. 


Sodium Sulphate (Glauber’s Salt).—£8 per 
ton d/d. 


Sodium Sulphate (Salt Cake).—Unground. 
£6 per ton d/d station in bulk. MAn- 
CHESTER : £6 10s. per ton d/d station. 


Sodium Sulphide.—Solid, 60/62%, spot. 
£30 per ton, d/d, in drums; broken, 
£30 15s. per ton, d/d, in drums, 


Sodium Sulphite——Anhydrous, £59 per ton ; 
pea crystals, £37 12s. 6d. per ton d/d 
station in kegs ; commercial, £23 7s. 6d. 
per tou d/d station in bags. « 


Sulphur.—Per ton for 4 tons or more, ground, 
£22 16s. 6d. to £25 6s. according to 
fineness. 


cer 
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Our new pu b i ication I710 One of the Specialised Products of 


gives detailed information upon the JMC J h 
onnson 


ranges of standard platinum apparatus 


and microchemical apparatus, and general Matthey 


advice upon their care and maintenance. JOHNSON, MATTHEY & CO., LIMITED 


Copies of the booklet are available free HATTON GARDEN, LONDON, E.C.I. 


Telephone: Holborn 9277 
on request. Birmingham: Vittoria Street, Birmingham, | 
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Tartaric Acid.—Per cwt. : 10 cwt. or more, £14. 


Titanium Oxide,—Comm., ton lots, d/d (56-Ib. 
/112 Ib. bags), £125 per ton. 


Zinc Oxide.—Maximum price per ton for 2- 
ton lots, d/d ; white seal, £207 10s. ; green 
seal, £206 10s. ; red seai, £205. 


Rubber Chemicals 


Antimony” Sulphide.—Golden, 2s. S?d. to 
3s. 6d, per lb. Crimson, 3s. 9d. to 5s. 
per Ib. 


Carbon Bisulphide.—£65 5s, per ton, according 
to quality. 


Carbon Black.—6d. to 8d. per Ib., according 
to packing. 


Carbon Tetrachloride.—£74 10s. per ton. 


India-rubber Substitutes.—White, Is. 9d. to 
2s. 2d. per Ib. ; dark, 1s. 7d. to 2s. O}d. 
per Ib. 


Lithopone.— 30%, £77 per ton. 
Mineral Black.—£7 10s. to £10 per ton. 
Mineral Rubber, ‘ Rupron.’—£20 per ton. 


Sulphur Chloride.—British 48s. 6d. per cwt.; 
, Imported £120 per ton. 
Vegetable Lamp Black.—£49 per ton. 


Vermilion.—Pale or deep,_I5s. 6d. per Ib. 
for 7-Ib. lots. 


Nitrogen Fertilisers 


Ammonium Sulphate.—Per ton in 6-ton lots, 
d/d farmer’s nearest station, £16 18s. 


Compound Fertilisers.—Per ton in 6 ton lots, 
d/d farmer’s nearest station, I.C.1. Special 
No. 1, £27 9s. 


* Nitro-Chalk.’—£12 9s. 6d. per ton in 6-ton 
lots, d/d farmer’s nearest station. 


Sodium Nitrate.—Chilean agricultural for 6-ton 
lots d/d nearest station, £30 15s. per ton. 


Coal-Tar Products 


Benzole.—Per gal, ex works: 90's, 3s. 8}d. ; 
pure, 3s. 114d. ; nitration grade, 4s. 24d. 


Carbolic Acid.—Crystals, Is. 6d. to Is. 8d. 
per Ib. Crude, 60’s, 8s. MANCHESTER : 
Crystals, Is. 6d. to Is. 8d. per lb., d/d 
crude, 5s. 9d., naked, at works. 
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Creosote.—Home trade, 10d. to Is. 2d. per gal., 
according to quality, f.o.r. .maker’s 
works. MANCHESTER: I1d. to Is. 3d. per 
gal. 


Cresylic Acid.—Pale 99%, 5s. 8d. per gal. ; 
99.5/100%, 5s. 10d. American, duty free, [ 
for export, 7s. 6d. to 8s. 6d. naked at works. : 


Naphtha.—Solvent, 90/160°, 4s. 24d. per gal. 
for 1000-gal. lots ; heavy, 90/190°, 3s. 8d. 
per gal. for 1000-gal. lots, d/d. Drums 
extra: higher prices for smaller lots. 


Naphthalene.—Crude, ton lots, in_ sellers’ 
bays, £18 16s. 3d. to £34 per ton according 
to m.p:.; hot-pressed, £50.to £60 per ton, 
in ‘bulk ex works; purified crystals, 
£68 10s. to £79 3s. 4d. per ton. 


Pitch. Medium, soft, home trade, 130s. per 
ton f.o.r. suppliers’ works ; export trade, 


per ton f.o.b. suppliers’ port. 
MANCHESTER: £6 10s. f.o.r. 
Pyridine.—90/160°, 42s. 6d. per gal. MAn- 


CHESTER : 40s. to 42s. 6d. per gal. 





Toluol.—Pure, 4s. 74d. per gal. MANCHESTER : 
Pure, 4s. 74d. per gal. naked. 


Xylol.—For 1000-gal. lots, 5s. 14d. per gal., 
according to grade, d/d. 


Intermediate and Dyes 
(Prices Nominal) 


m-Cresol 98/100%.—3s. 9d. per Ib. d/d. 
o-Cresol 30/31° C.—Is. 4d. per Ib. d/d. 
p-Cresol 34/35° C.—3s. 9d. per Ib. d/d. 

Dichloraniline.—2s. 84d. per Ib. 


easy nates 


Dinitrobenzene.—83d. per Ib. 


Dinitrotoluene.—48/50° C., 
66/68° C., Is. 


p-Nitraniline.—2s. 11d. per Ib. 


94d. per Ib. ; 


’ 


Nitrobenzene.—Spot, 54d. per Ib. in 90-gal. 
drums, drums extra, I-ton .lots d/d 
buyers’ works. 


2d. per Ib.; 


Nitronaphthalene.—1s. P.G. 
1 Ib. 


s. O4d. per 


o-Toluidine.—1s. per lb., in 8/10-cwt. drums, 
drums extra. 


p-Toluidine.—2s. 2d. per Ib., in casks. 
m-Xylidine. Acetate.—4s. Sd. per Ib., 100%. 
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Nivoc if 


Aperiodic i 


ad 


Balances 





A 6520 


available for Immediate delivery 


E would commend for the attention of all users of Aperiodic Balances the 
following range :— 


@ Nivoc Aperiodic Balance: 200 gm. 0.1 mg. eh .. A.6500 
@ Nivoc Semi-Micro Aperiodic Balance : 50 gm. x0.01 mg... A.6510 
@ Nivoc Automatic Aperiodic Balance :. 200 gm. «0.1 mg. .. A.6520 


Despite the heavy demand, planned production enables us to offer the above for 
IMMEDIATE DELIVERY 


Full details on request 


we) GEORGE s BECKER itp 


NIVOC HOUSE, NIVOC HOUSE, 
EALING RD., ALPERTON, WEMBLEY, MIDDX. 157 GREAT CHARLES ST., BIRMINGHAM 3. 
PERivale 3344. CENtral 7641. 


LABORATORY FURNISHERS AND MANUFACTURERS OF SCIENTIFIC APPARATUS 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 
Satisfactions 

LoNDON ALUMINIUM Co., LTpD., Birming- 
ham. (M.S., 12/4/52.) Satisfaction 6 
March, part of property comprised in mort- 
gage and charge registered 13 December 
1949 (31 Stonehouse Road, Sutton Coldfield), 
has been released from the charge. 


R. A. CLEMENTS (LONDON) LTp., chemical 
manufacturers. (M.S., 12/4/52.) Satisfac- 
tion 7 March of mortgage registered 12 
August 1948. 


Ross Ltp., London, E., optical manufac- 
turers. (M.S., 12/4/52.) 
March of amount outstanding 1 July 1908 
and charges registered 17 May 1911 and 20 
November 1918. 


CorK CHEMICAL AND DruG Co., Lib. 
(M.S., 12/4/52.) Satisfaction 14 January of 
debentures registered 11 October 1921. 


Company News 
African Explosives & Chemical Industries, 
Limit 


The first issue of £3,500,000 of 5 per 
cent Guaranteed Unsecured’ Registered 
Notes at par has been made by African Ex- 
plosives and Chemical Industries, Ltd. The 
remaining £3,000,000 of Notes (to complete 
the amount authorised to be issued) will be 
issued later. 

Albright & Wilson, Limited 

Group profit for the year 1951, after all 
charges including tax, attributable to 
Albright & Wilson, Ltd., was £754,308 
(£654,361). The second interim dividend of 
10 per cent less tax on ordinary stock is 
recommended as the final, making a total for 
the year of 15 per cent. Of the Group 
profit of £754,308 for the 12 months under 
review, £370,151 was earned by overseas 
subsidiary companies. Annual general meet- 
ing will be held on 26 May. 


Eaglescliffe Chemical Co., Ltd. 
Group trading profit of the Eaglescliffe 
Chemical Company, Limited, Co. Durham. 
for 1951 rose by £136,000 to £379,000, and 
the net result was £144,000 compared with 
£113,000 in the previous year. The company 


Satisfactions 7 » 


is one of the few new chemical manufactur- 
ing equities to be introduced to the Stock 
Exchange recently. Dividend is maintained 
at 20 per cent on capital increased by 
28 4/7ths per cent share bonus; interim 10 
per cent on smaller capital and final 10 pei 
cent on increased capital issued to pay for 
the acquisition of E. P. Potter and Co.. 
chemical manufacturers, Bolton. A sum of 
£100,000 is allocated to plant replacement. 


Pest Control, Ltd. 

The directors of Pest Control, Ltd’, which 
was made a public company early in 1949, 
have decided not to pay a dividend on 
ordinary capital for the year ended 30 Sep- 
tember, 1951. For the previous year 10 per 
cent was paid, and a preference dividend 
has been paid for 1951. 

The preliminary statement shows a net 
profit, before tax, of £90,540. This com- 
pares with £88,634 for 1949-50. 

The directors explain that, quite apart 
from the operations on the Gold Coast for 
which increased borrowing powers are being 
sought, the group has an appreciably in- 
creased order book and in present circum- 
stances they feel that this additional business 
should be financed as far as possible by the 
retention of profit. Therefore they feel that 
the best interests of the shareholders are 
served by carrying forward the whole of the 
available profit of last year, which amounts 
to £52,130, against £24,902. 


Edward Webb and Sons (Stourbridge) Ltd. 

Arrangements are in hand for the intro- 
duction on the Birmingham Stock Exchange 
of the shares of Edward Webb & Sons 
(Stourbridge), Ltd., fertiliser manufacturers. 
The company, which resulted from the mer- 
ger of two businesses begun in 1812 and 
1860, was converted into a public company 
on 29 February last. Issued capital amounts 
to £400,000, of which £100,000 is in 6 per 
cent preference £1 shares and the remainder 
in ordinary 5s. shares. 


Cement from Slag 

The National Building Research Advisory 
Committe of South Africa has announced 
that, after two years of intensive study and 
research, the Institute has proved that very 
good cement can be made from Iscor slag. 
This discovery, it is said, could have a far- 
reaching effect on the Union’s housing. 
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She S. & Me. 
TYPE 2 EVEN OVEN 


(Specifically designed for forced air circulation) 


“FOREVER EVEN” | (if we may be permitted) 


' 





No electrical parts inside the oven 


Temperature range up to 250° C. (even with forced circulation) 
INDIVIDUAL CALIBRATION CHARTS WITH EACH OVEN 
CONTINUOUS HEATER LENGTH WITH FIVE YEAR GUARANTEE 

SLOW MOTION DIAL CONTROL WITHOUT KNOB 


FAN ASSEMBLY DESIGNED TO BE SELF COOLING AND WITH 
BRUSHLESS MOTOR 
(so,that the Oven can be used up to 250° C. without shortening motor life!¥ 


HEAT FEED BACK CONTROL AS IN OUR THERMOSTAT BATHS 
(but with Al/invar bi-metal operation in place of Mercury) 


It was designed for a fan so that stabilisation of load is much 
quicker than in any normal oven 


As we are producing these in really large numbers the price is surprisingly low 


FOR,LESS IMPORTANT WORK, WEJALSO MAKE IT WITHOUT THE FAN ASSEMBLY AS TYPE I 


@ edits ” Sewice to Sey” 
TOWNSON & MERCER LTD. 


CROYDON +: ENGLAND 
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Next Week’s Events 


MONDAY, 28 APRIL 


Institution of the Rubber Industry 
Manchester: Engineers’ Club, Albert 
Square, 6.15 p.m. Annual general meeting. 


TUESDAY, 29 APRIL 
Society of Instrument Technology, Ltd. 
London: Manson House, Portland Place, 
6.30 p.m. joint meeting with Control 
Section. Dr. W. E. Hick (Cambridge Uni- 
versity): “Why the Human Operator ?’ 
Institution of Structural Engineers 
Manchester: Reynolds Hall, College of 


Technology, 6.30 pm. Dr. J. A. L. 
Matheson: ‘Plasticity and Structural 
Design.’ 


WEDNESDAY, 30 APRIL 


Royal Society of Arts 
London: John Adam Street, Adelphi, 
W.C.2, 2.30 p.m. Walter R. Bennett: 
‘Amenities in Factory Design.’ 


THURSDAY, 1 MAY 
The Chemical Society 
Bangor: University College of North 
Wales, 5.45 p.m., with the University Col- 
lege of North Wales Chemical Society. 
Professor John Read: ‘Humour and 
Humanism in Chemistry.’ 
The Royal Society 
London: Burlington House, Piccadilly, 
W.1, 10.30 am. W. T. Astbury will open 
a discussion on: * The Structure of Proteins.’ 
Leeds Metallurgical Society 
Leeds: University, 7 p.m. Annual general 
meeting, followed by Junior Members’ 
papers. 
Institute of Packaging 
London: Waldorf Hotel, 6 p.m. Southern 
Area. E. J. Gooding (Rockware Glass, 
Ltd.): ‘Glass Containers.’ 


FRIDAY, 2 MAY 


The Chemical Society 
Newcastle-upon-Tyne: King’s College, 
5.30 p.m. Bedson Club Lecture. Dr. J. S. 
Anderson: ‘Recent Advances in the 
Chemistry of the Heaviest Elements.’ 
The Royal Institution 
London: 21 Albemarle Street, W.1, 8 
p.m. Dr. W. D. Wright (Professor of Tech- 
nical Optics, Imperial College of Science 
and Technology): ‘ New Studies on Defec- 
tive Colour Vision.’ 


Manchester Federation of Scientific 
Societies 

Manchester: Engineers’ Club, Albert 
Square, 5.30 p.m. Annual dinner; 6.30 p.m. 
Dinner. . 

Society of Glass Technology 

St. Helens: Gas showrooms, Radiant 
House, 6 p.m. Annual general meeting, 
followed by ‘ Question Box.’ 


SATURDAY, 3 MAY 


Institution of Chemical Engineers 
Birmingham: University, Edmund Street. 
3 p.m. Midlands Branch. A. M. Huche- 

son: ‘Stainless Steel in Chemical Plant.’ 


A Pharmaceutical Centenary 


PHARMACEUTICAL discoveries in the 
last 100 years had given fresh hope and life 
to millions who would formerly have been 
the victims of disease or even death, 
declared the Earl of Home, Minister of 
State for Scottish Affairs, when he proposed 
the toast of the Scottish Department of the 
Pharmaceutical Society of Great Britain, at 
the dinner held in Edinburgh on 16 April to 
celebrate its centenary. 

However much it might go against 
tradition and against the principles of 
education, the universities must turn more 
of their resources to technology, said Mr. 
Hugh N. Linstead, M.P., the society’s secre- 
tary, proposing ‘The University of Edin- 
burgh’. ‘We are a poor country in a 
competitive world,’ he added. ‘We can 
only live by creating and exporting the 
finest scientific devices.” Replying, Sir 
Sydney Smith, dean of the University’s 
Faculty of Medicine, said their professions 
had walked side by s‘de and the great 
reliance the medical profession always 
placed on the pharmacists had been fully 
justified. 

Encouragement of original research in 
pharmacy had always been the aim of the 
Pharmaceutical Society, avowed Professor 
F. G. Marrian, Professor of Chemistry in 
Relation to Medicine at Edinburgh Univer- 
sity, who proposed the toast of ‘The 
Pharmaceutical Society ’. 

This was responded to by the president. 
Mr. F. C. Wilson, who afterwards invested 
Mr. H. T. Thomas, chairman of the Scottish 
executive, with a new badge of office. 
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Chemical & Allied Stocks & 


Shares 

HEMICAL and allied shares have teen 

prominent in the better trend, helped by 
the good profit increases recorded by well- 
known companies in the industry. At the 
time of writing, Eaglescliffe 5s. shares have 
been firm at 15s. 9d. on the results, while 
Brotherton 10s. shares at 24s. 3d. responded 
to higher profits and dividend. William 
Blythe 3s. shares have been firm at 10s. 6d. 
and Albright & Wilson 5s. shares at 16s. 

Imperial Chemical moved up to 44s. on 
market expectations that the forthcoming 
results will show profits at a peak level. 
Maintenance of the 12 per cent dividend 
was being confidently expected. The new 
shares. now fully paid, were 42s. 6d. 

Fisons have strengthened to 28s., Laporte 
Chemicals 5s. shares were 9s. 6d., and 
Monsanto 5s. shares at 26s. moved higher 
on the past year’s results and chairman’s 
annual statement. Although E.P.L. will hit 
unfairly at Monsanto, the market view was 
that there seemed reasonable prospects of 
the dividend being maintained.  & %. 
White were 12s.xd., Amber Chemical 2s. 
shares 2s. 3d., F. W. Berk 6s., Bowman 
6s. 9d.. Hickson & Welch 9s. 9d., Pest 
Control 5s., Greeff Chemical 16s., and W. J. 
Bush 52s. 6d., while Hardman & Holden 5s. 
shares were 23s. 9d. and Boake Roberts 5s. 
shares 15s. 

Among plastics, higher prices have ruled 
on the financial results coming to hand 
showing improved profits, and on the fact 
that some companies in the industry have a 
favourable position in regard to E.P.L. 
British Industrial Plastics 2s. shares were 


6s. 3d. Dealings started this week around ° 


21s. 6d. in the 10s. shares of Bakelite, 
Kleemann were 10s. and British Xylonite 
26s. 9d. 

British Glues 4s. shares showed firmness 
at 11s. 9d. and United Molasses at 34s. 3d. 
responded to the past year’s big profit in- 
crease and higher dividend. Borax Consoli- 
dated were 33s 6d. Unilever 47s., but 
textile shares receded, including Courtaulds 
at 38s. 3d., and British Celanese at 25s. 3d. 





“COMMERCIAL PETROLEUM JELLY 
SUBSTITUTE 


W. T. BRUCE & CO. LTD.., 


3, LOMBARD COURT, LONDON, E.C.3 
Tel : Mansion House 9119 















CITEXCO (u.x.) Ltp. 


CHEMICALS, 
METALS, 
DYESTUFFS, 
PHARMACEUTICALS 


HOME and EXPORT enquiries 
solicited. 





6, MARTIN LANE, CANNON ST., 
E.C.4. 
Telephone : Mansion House 4181/2 
Telegrams : Citronnade Stock London. 
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GURR’S 


Established 1915 


STANDARD STAINS 
AND REAGENTS 
FOR MICROSCOPY 


KNOWN ano USED 


THROUGHOUT 
THE WORLD 


WRITE for any of the following literature : 
A Catalogue of Stains A 46 
B Gurr’s Commentary 

‘' € Laboratory Notes 
D_ Biological Staining Methods 
F Catalogue of Accessories 


See us at B.I.F. Olympia, Stand C8& 


| 
GEORGE T. GURR LTD. | 
} 


136 NEW KING’S ROAD, 
LONDON, S.W.6 
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cis ‘ 
ge DieTRICH “| Reaction Kettles 


Ba 
derbronn a 
si Established in 1684 


HIGHLY ACID RESISTANT GLASS 

LINED EQUIPMENT 

in cast iron and steel for the chemical and 
allied industries. 

REACTION KETTLES 

up to 1500 gall. capacity. 
AUTOCLAVES, EVAPORATORS, 
CONDENSERS, STORAGE TANKS 


R.C.D. RUBBER LINING 


Acid and alkali resisting for temperatures 
up to 266°F.‘ 






Sole Representatives for the U.K. 


MACHINERY (Continental) LTD 


175, Brompton Road, London, $.W.3_ Tel. Kensington 6228 (3 lines) 








The high degree of manoeuvrability of which the 
Muir-Hill Shunter is capable has to be seen to be 
believed. There is no siding operation which cannot 
be handled and handled more quickly and economic- 
ally than by any other means. 

The scope of this outstandingly useful machine is fully 
dealt}with in our latest brochure. May we send you a 


ow TA ° 
Muir-Hill 
Uhusler 


E. BOYDELL & CO. LIMITED 
OLD TRAFFORD, MANCHESTER 16 
also at LONDON BIRMINGHAM & GLASGOW 


dm EB 323 
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CLASSIFIED 


ADVERTISEMENTS 











SITUATIONS VACANT 





The engagement of persons answering these advertisements 
must be through a Local Office of the Ministry of 
Labour or a Scheduled Employment Agency if the applicant 
is a man aged 18-64 inclusive, or a woman aged 18-59 
oe unless he or ois or pee ploy ‘ . f pte 
‘ovisions 0, ificat 1) 
heey 1952. ’ 








CHEMICAL ENGINEER, with experience of the design 
land operation of modern plant, is required by a long- 
established and live Firm of Chemical Manufacturers. 

Duties will be in the Chemical E eering Department 
of the Company, and will cover both development of 
existing processes and the design of new plant, from pilot 
oy stage to final commissioning. Apply, in confidence, 

to BOX No. C.A. 31338, THE CHEMICAL AGE, 154, 

Fleet Street, London, E.C.4, 


CHEMISTS are invited by the MINISTRY OF SUPPLY 
for appointments at the Radiochemical Centre, 
Amersham, Bucks., to be concerned with the synthesis 
of compounds labelled with radioactive isotopes, par- 
ticularly Carbon —14, and with allied research problems. 
Inclusive salaries for these posts range from £264 to 
£1,033 and the initial salary for each candidate will 
depend upon age, qualifications and experience. Some 
of the posts call ior a first or second-class Honours Degree, 
preferably followed by some research a. while 
for others a Higher School Certificate with Chemistry as 
principal subject is required as a minimum qualification, 
though higher qualifications may be an advantage. For 
the senior posts substantial experience in Synthetic 
Organic Chemistry or in Inorganic Chemistry of the 
rarer elements is desirable, and for one jpost experience 
in Non-ferrous Metallurgy is required. The posts are 
unestablished, but some carry benefits under F.S.S.U. 
Application forms obtainable from the MINISTRY OF 
LABOUR AND NATIONAL SERVICE, TECHNICAL 
AND SCIENTIFIC REGISTER (K), ALMACK HOUSE, 
26, KING STREET, LONDON, S.W.1, quoting F.255/52/A. 
Closing date, May 21st, 1952. 


SOUTHERN RHODESIA GOVERNMENT 
VACANCIES—CHEMISTS, DEPARTMENT OF 
RESEARCH AND SPECIALIST SERVICES 
APPLICANTS must possess a Degtee in Chemistry 

(preferably with honours). Knowledge of soils and 
soil surveys would bé an advantage but is not an essential 
requirement. Successful applicants may be required to 
spend up to six months of the year in the field when camp 
equipment is provided. A subsistence allowance of 
1 6d. per diem will be payable during absence from 
headquarters. 

SALARY SCALE: £468 by £66 to £600 by £34 to 
£668 by £33 to £800 by £100 to £900 by £40 to £1,140 per 
annum. 

A cost-of-living allowance, at present approximately 
27 per cent of salary, and marriage and children’s 
allowances are also payable. 

The commencing salary may be higher than the 
minimum. of the scale, depending on the type of the 
degree and previous experience. Applicants holding a 
specialised degree involving a four-year course at a 
University in the British Empire, would commence on 
the £600 per annum step. 

Application forms and further particulars may be 
obtained from the SECRETARY, RHODESIA HOUSE, 
429, STRAND, "LONDON, W.C.2, to whom complete d 
forms should be returned by May 14th. 





SITUATION VACANT 





OUNG LADY, aged approximately 22-30 years, 

required for the Chemical Laboratory of a large 
Electrical Engineering Company in the West London 
area. Applicants should have studied Chemistry up to 
H.S.C. or Inter B.Sc., standard, and should be experienced 
in Chemical Analysis. 5-day week, good conditions and 
pay. Write, giving details of age and previous experience, 
to BOX No. C.A. 3136, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 





FOR SALE 


600 


PROCESS PLANT 

Strip PICKLING AND WASHING PLANT, comprising 
33 ft. centres by 164 in. Acid resisting horizontal 
Link CONVEYOR, motorised 400/3/50, lead-lined 
PICKLING CHAMBER 5 ft. long by 2 ft. by 2 ft. 
with four 1 in. spray pipes supplied from totally 
enclosed lead-lined TANK, 7 ft. 6 in. by 2 ft. 
armoured Vitreon ACID PUMP motorised, 
WASHING CHAMBER 21 ft. yy with totally 
——~ LEAD-LINED TANK, 6 ft. by 2 ft. by 





2 
Ss type PUG MILL by Bonnot. Primary chamber 
4 in. diam., secondary worm extruder 3 in. diam.— 
3-in. discharge with 7} in. by 9 in. opening. Of 
aluminium construction with 8. steel shaft and 
worms. Motorised 220/440/3/50. 

Two steam-jacketed ROTARY VACUUM DRYERS, 
each 17 ft. 3 in. by 4 ft. 6 in. diam. Manhole in 
barrel with cover. Mounted on roller tracks and 
driven through glanded trunnion bearings. 
Discharge through S.J. chamber. 

Semi-muffle OIL-FIRED FURNACE by Incandescent 
Heat Co., fitted twin burners, brick lined, 3 ft. 
by 2 ft. by 1 ft.6in. high. Temp. range 0-1,300° C. 

Gas-heated CORE DRYING OVEN by Ballard, of steel 
— _— 4: drawer trays. — dimensions, 

6 ft. 8 in. by 6 ft. 11 in. by 5 ft. 2 

Lead-lined MS. STORAGE TANK, 35 tt long by 9 ft. 
diam. Welded steel construction, lined 3/16th in.- 
+ in. lead sheet. Two 4-in. and one 3-in. fixed 
flange connections. 

BOTTLE RINSING M/C., by Thomas & Hill. Chain 
conveyor type, 12 ft. centres, double-row bottle 
fixtures. 132 hd. Rotary jet rinsing. Capacity! 
150 doz. half or pint bottles per hour. Motorised 

50. 


400/3/ 

Four-head re SEAMER by Rhodes, for size Al 

and A.I.T. Cans, complete with chucks to suit. 
Pulley drive. 

LABELLING M/C., by Rawsons, for pint or 16 oz. size 
flat or square. Capacity, 24-30 per min. Number- 
ing device. Motorised 400/3/50. Unit’ mounted 
on rubber-tyred wheels. 

GEORGE COHEN SONS & CO., LTD., 
SUNBEAM RD., LONDON, N.W.10 
Tel.: Elgar 7222 and 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241 


HARCOAL, ANIMAL AND VEGETABLE, hortix 

cultural, burning, filtering, disinfecting, medicinal- 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—TuHos- 
HILL-JONES, LTD,. “INVICTA’’ MILLS, BOW COM- 
MON LANE, LON DON, E. TELEGRAMS: “HILL. 
by BOCHURCH, LONDON, * TELPHONE 3285 








Siz 


Ro 


La 


7? | 


sing 
ital 
ned 
ft. 
ally 
ft., 
ed, 
ally 

by 


ber 
_— 

Of 
ind 


RS, 
in 
ind 
gs. 


ent 

ft. 
'@. 
eel 
ns, 


ft. 
in.- 
ced 


ain 
tle 
ty! 
sed 
Al 
lit. 


ize 
er- 
ed 


tis 





26 April 1952 


THE CHEMICAL AGE Ixi 








FOR SALE 


FOR SALE 





VARIOUS MIXERS FOR SALE 


FOURTEEN various open-top STORAGE TANKS 
riveted, capacities from 300 gallons to 9,800 
gallons Last used for oil or varnish. 


1}, 23 = a size belt-driven DISINTEGRATORS by 
hristy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
. oat roams, also No. 1 size Miracle GRINDING 


Robinson 3-sheet No. 1 size CENTRIFUGAL DRESSING 
MACHINE for dry powders etc. 


Four ROTARY BOWL MIXERS, 6 ft. diam., cast iron 
built, inclined agitators by Baker Perkins. 


Kek GRINDING MILL, ag in type, witn grinding 
discs 13 in. diam., including circular delivery 
bin with single outiet. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
8in by 45in by 36 in. deep. 


4 

No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel ope*ation and hand-onerated screw tilting 
gear. Machine fitted with ———. gears, 
covers, gear guard, cast-iron sry" , SS 
measuring overall approximately 7 by 6 
by 4 ft. high to the to of the tipping — 


No. 209 One HORIZONTAL ‘‘U"-SHAPED MIXER 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 8 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
— of spur gears, with countershaft, fast and 
oose belt pulleys, outer bearing and ’plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Two FILTER PRESSES, each fitted 68 wood recessed 
plates, 2 ft. 8 in. square, centre fed, with 
enclosed bottom corner delivery, cloth clips 
and belongings. 


One DEHNE FILTER PRESS, cast iron built, fitted 
45 recessed ribbed plates, 2 ft. 8 in. by 2 ft. 8 in. 
by 1% in., with bottom corner feed, cloth clips 
and bottom corner separate outlets, angle lever 
closing gear, etc. 


SIMON HORIZONTAL TUBULAR STEAM HEATED 


DRIER, barrel with steam-heated tubes, 12 ft. 
long by 5 ft. diameter 


Further details and prices upon application 


Write RICHARD SIZER LIMITED, ENGINEERS, 


CUBER WORKS HULL 


RAVITY Roller Conveyor several lengths, Rolls. 
24 in. diam. by 16in. 3 in. centres. Good condition. 


THOMPSON & SON (MILLWALL), LIMITED, CUBA 


STREET MILLWALL E.14. (Tel. : East 1844.) 


PHONE 98 STAINES 


ILM DRYERS or COOLING ROLLS, 9 ft. by 4 ft. diam. 
Five Roll Water-cooled STEEL REFINERS, with 
48-in, and 33-in. rolls. 
“ Werner” Jacketed Twin Blade TIPPING MIXERS, 
om by 2 ft. 6 in. by 2 ft. 6 in., 29 in. by 27 in. by 
9 in. and 24 in. by 25 in. by 20 in. 

Twin “ Z” Blade TIPPING MIXERS, 43 in. by 40 in. by 
28 in., 16 in. by 16 in by 14 in., and Lab. sizes, 

5 in. by 4 in. by 4 in. approx. 
Two unused “ Weir ’’ CONDENSERS, 100 sq. ft., brass 


tubes. 

Ww.s. aiken 2 ft. diam. all lengths up to 18 ft., 
100 

Rectangular and pa TANKS up to 12,000 gallons. 


HARRY H. GARDAM & CO., LTD., 
STAINES 


ELE SHAW HIGH-SPEED ROTARY HYDRAULIC 
PUMP, having six double-acting plungers, 2} in 
diam. by 1} in. stroke, delivering approximately 
50 gallons p.m. at 700-1,000 Ib. per sq. in. 
35 h.p. BROOKS SLIP-RING MOTOR, 415 volts, 3-phase, 
50 — 8, 1,000 r.p.m., together with oil-immersed 
star 
HYDRAULIC INTENSIFIER. Low pressure ram, 22 in. 
diam. High pressure ram, 9} in. diam. Stroke 
approximately 5 ft. Ratio, 5}:1 to intensify 
from 800 Ib. to 2 tons per sq. in. 
SMALL 2-PLUNGER HORIZONTAL HYDRAULIC 
PUMP. 2 tons per sq. in. working pressure 
Mounted on a tank. 
—— GUNMETAL HYDRAULIC STOP VALVES, 
$ in., ? in., and 1 in. 
A JACKSON & CROCKATT PATENT JUNIOR 45 
PACKING MACHINE for powder materials. 
A NUMBER OF ELECTRIC MOTORS from } h.p. to 
12 h.p. Mostly suitable for 400/440 volts, 3-phase., 
50 cycles. (Detailed list on application.) 
**Centrac ”’ Hand-operated PASTE FILLING 
MACHINES. (Incomplete). 
ONE “Centrac” Hand-operated Tube Folding and 
Closing Machine. 
ONE SIFTER MIXER. 3 cwt. capacity. ‘(New condition.) 
5 ewt. (approx.) Refined BEESWAX. 
7 cwt. (approx.) PARAFFIN WAX. 
3 cwt. (approx.) MAGNESIUM STEARATE. 


Write BOX No. C.A. 3137, THE CHEMICAL AGE 
154, Fleet Street, London, E.C.4 


GCREENLESS PULVERIZERS for fine grinding of 
Chemicals. Also CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Engrs.) Ltd. Kirkby Trading Est., 
Liverpool. 


ODIUM Bicarbonate B.P.; Sodium Sulphide, Solid 
and Broken; Light Soda Ash; Potassium Iodide ; 
Copper Sulphate; Ammonium Chlorfde and Glycerine 
B.P. promptly available. Apply BOX No. C.A. 3138, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4 


WO 35 ft. long by 9 ft. diam. Lead-lined TANKS. 
Stainless Steel FILTER TANK, 3 ft. 6 in. diam., 
and JACKETED PAN, 100 gallons. 

Four Stainless CONICAL HOPPERS, 1,200 gallons, 
8 ft. 3 in. diam., overall depth, 7 ft. 6 in. 

Four Broadbent WATER-DRIVEN CENTRIFUGES, 
30 in., diam. 12 in. deep, 1,150 r.p.m., 150 Ib. 
pressure. 

CAST- IRON PIPES and FITTINGS, 200 tons. 

VALVES in Stainless, Gunmetal, Enamel Lined. 

Free Catalogue, “‘ Watkins’ Machinery Record,” available 

FRED WATKINS, COLEFORD, GLOS. 
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FOR SALE 


1 Barron “D* MIXER, TROUGH 30 in. by 18 in. 
by 18 tn, sot geile d drive to 2 H.P. motor, 750 revs. 


400/3/50. 
One bet Type MIXER, TROUGH 36 in. ited, 30 in. by 
n “ Z"’-blades, power til! fast and 


a yh drive. 
THOMPSON & SON (MILLWALL) LIMITED. 
CUBA STREET MILLWALL E.14. (Tel. East 1844) 


WORKING NOTICE 





‘THE open of PATENT No. 598,602, fo: 

METH OF PRODUCING COPOLY MER 
RESINS AND PRODUCTS DERIVED THERE 
FROM,” desires to secure commercial exploitation by 


licence or otherwise in the United Kingdon. Replies to 


HASELTINE LAKE & CO., 28, SOUTHAMPTON 
BUILDINGS, CHANCERY LANE, LONDON, W.C.2. 





AUCTIONEERS, VALUERS, Etc. 





EPWARD RUSHTON, 
(Established 1855). 


Auctioneers. Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central Manchester. 


SON AND KENYON 








SERVICING 





Case. GRINDING, MIXING and DRYING for 
the trade. 
THE CRACK PULVERISING MILLS, LTD., 
Plantation House, 
Mincing Lane, 
London E.C.3. 


LASSBLOWING by HALL DRYSDALE & CO. 
LTD., 58, COMMERCE pan, LONDON, N.22, 
Telephone : BOWes Park 7221. 


GEINDING of every description of chemical and 
other materials for the trade with improved mills. 
THOS. HILL-JONES, LTD., “ INVICTA aed MILLS, BOW 
COMMON LANE, LONDON, E. TELEGRAMS: 

— BOCHURCH, LONDON, *? TELEPHONE : 3285 





WORKING NOTICES 





HE Proprietor of PATENT No. 599,683, for 

“ IMPROVEMENTS RELATING TO THE MANU- 
FACTURE AND UTILISATION OF COLD SETTING 
POLYHYDRIC PHENOLIC ALDEHYDE ADHES- 
IVES,” desires to secure commercial exploitation by 
licence or otherwise in the United Kingdom. Replies to 
HASELTINE LAKE & CO., 28, SOUTHAMPTON 
BUILDINGS, CHANCERY LANE, LONDON, W.C.2 


HE Proprietors of PATENT No. 616,260, for 

‘IMPROVEMENTS IN AND RELATING TO 
CATALYSTS FOR POLYMERISATION AND CON- 
DENSATION OF HYDROCARBONS,” desire to secure 
commercial exploitation by licence or otherwise in the 
United Kingdom. Replies to HASELTINE LAKE & 
CO., 28, SOUTHAMPTON BUILDINGS, CHANCERY 
LANE, LONDON, W.C.2. 


HE Proprietors of PATENT No. 617,944, for 

“IMPROVEMENTS IN FROTH FLOTATION 
PROCESSES,” desire to secure commercial exploitation 
by licence or otherwise in the United Kingdom. Replies 
to HASELTINE LAKE & CO., 28, SOUTHAMPTON 
BUILDINGS, CHANCERY LANE, LONDON, W.C.2. 





MAY WE QUOTE for 
STEEL PLATE 
WORK ? 


Our long experience 
and excellent facili- 
ties help us to 
make first class 
Jacketed Pans, 
Stills, Autoclaves, 
etc., which please 
our customers 





Let us try te 
please you! 


LEEDS & BRADFORD BOILER Co. Ltd. 








STANNINGLEY - - - Near LEEDS 








Methylene 
Chloride 


Available for 
prompt shipment 


(Get) 


A Harris & Dixon Company 


Guest Industrials Ltd. 
Raw Materials Division 


81, Gracechurch Street, London, E.C 3 
Telephone : Mansion House 5631 (16 lines) 
Telegrams : Guestind, London 




















for 
-ER 
by 


‘ON 
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LANGE, MAXWELL & SPRINGER LTD. 
41-45 NEAL STREET _ Temece Bar 1124 LONDON, W.C.2 


SCIENTIFIC, MEDICAL AND TECHNICAL BOOKSELLERS 


Specialists in the supply of British and Foreign 


Scientific, Medical and Technical publications. 


Our Services include :— 


Supply of Books and Periodicals Regular News Service on new 
published anywhere in any publications free of charge on 
language. : request. 

Supply of Rare and Out-of-Print Speedy service in hand-binding 
Books and Sets. in own bindery. 











FOR TANK LININGS AND FLOORS— 


easeam ow — 

















+ ACID RESISTING CONSTRUCTION & MATERIALS 


Also for Acid Towers and Scrubbers Chemical Plant Linings, 
Acid Storage Tanks, Effluent Systems and Acid-resisting floors. 


ACALOR (1948) LIMITED 


CHEMICAL ENGINEERS 


240 COASTAL GHAMBERS PHONE: SLOANE 9174 
LONDON, S.W.! GRAMS: ACALOR * KNIGHTS * LONDON 
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| For Optimum Hardness and Strength 


NITRIDED 
|NITRALLOY 
STeet 


For all parts subject to frictional 
wear, fatigue or corrosion fatigue. 


Particulars from : 


| NITRALLOY LIMITED 


NORTON & RIDING 
(YORKSHIRE) LTD. 
Chemical Plumbers & Leadburners 
On Ministry of Supply List 
Contractors to N.C.B 
LEAD-LINED TANKS, COILS and VATS 
SULPHURIC ACID PLANT 
HOMOGENEOUS LEAD LINING 
LEAD WORK FOR DYEWORKS and 
EXPLOSIVE 


SATURATORS and BENZOLE WASHERS 





Reg. body! , — —_ 

25 TAPTONVILLE ROAD, SHEFFIELD, 10 66 Westfield Road, New Works Roa 
| $ : ° yt . Heaton, BRADFORD. Low Moor, 
| ‘Phone: 60689 9 Grams: Nitralloy Sheffield Tel. : 42765 & 44868 BRADFORD 











BOOKS 


A large selection of books on the 
CHEMICAL & ALLIED SCIENCES 
available. Catalogues on request 
LENDING LIBRARY S<ientific and 
Annual Subscription from : 
TWENTY-FIVE SHILLINGS 
Prospectus post free on request 


Tel : EUSton 4282 











LONDON: H. K. LEWIS & Co. Ltd. 
136 GOWER STREET, W.C.I 


Sacks and Bags for all purposes alwcys 
in Stock and Ready for Delivery 


HEAD OFFICE & WORKS: 
90, CAMBERWELL RD., LONDON, S.E.5 
Telephone : Rodney 3996 
Grams : “ Wallisacks, Camber, London."’ 


ALSO 
MODEL FACTORY: 32-34 BRADBOURNE 
ROAD, SEVENOAKS, KENT 
Telephone: Sevenoaks 4934 





CHARLES WALLIS & SONS (SACKS) LTD. 











FOR ALL TYPES OF 
BOILERS 















Durability 

Efficiency 
Patents oo 
207123 ° 
490306 


581396 


AIR SPACE DESIGNED 
TO SUIT DRAUGHT 
AND FUEL HEAT 
RESISTING METAL 








COLLINS IMPROVED 
FIREBARS, LTD. 


51, THE MALL, EALING, LONDON, W.5 

















SCHWELM S 
DRUM 


OUR STANDARD RANGE 
Steel Drums “Primus” and similar .. . 
Shipping Barrel “Gazelle’’ 
Shipping Drum “Merkur” ........ 
Drum “Merkur” with double-folded ends 
Drums and Barrels with Removable Head 
Incapacities from 12 to 136 Imp. gals ats 


SCHWELMER EISENWERK MULLER & CO. G.M.B.H. 
SCHWELM I.W. 


SOLE AGENTS : 


GAIGER SMITH & GRAHAM 


| ANGEL COURT, LONDON, E.C.2. 
Central 0595 





<i 


at pda ddan iar Woe 
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WELLS 
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OIL FILTERS 


With a Wells’ waste oil 
filter you can use your oil 
several times over and 
change it more often. A 
thoroughly reliable supply 
of oil is assured with the use 
of Wells’ special filter pads 
which work in conjunction 
with Wells’ patent syphon 
feed. The oil delivered from 
a Wells’ filter can be used 
with complete confidence. 


Write for fuller particulars 
of these filters 


Delivery of Oil Filters and special ‘‘Wells’ 
Filter Pads from Stock ”’ 


Also makers of 
OIL CABINETS, BARREL POURERS & 
PORTABLE PARAFFIN HEATER PLANTS 


A. C. WELLS & CO. LTD. 


[+a 











MACHINES 


EWASH 


FOUR OAKS sraayvinc 


M Ni< 
for — 
The ‘FOUR OAKS”’ way of 
quick and easy Limewashing, 
Colourwashing, Distempering 
and Disinfecting. 









DGEWATER 


PATTERN 
SPRAYING MACHINE 
is made in two sizes. 
18 galls. and 30 galls 


Catalogues free 


All Prices are / 
subject to con- / 
ditions prevail- 
ing at the time 
Orders are re- 
ceived. 


Sole Manufacturers: 


Four Oaks Works, Four Oaks, BIRMINGHAM 


Tel2phone: 
305 Four Oaks 


Telegrams: 
“ Sprayers, Four Oaks."’ 














& SOLD > 


LING € SONS 
| COOPERS ) LTD 


BARREL & DRUM MERCHANTS 


& RECONDITIONERS 


ALL KINDS OF CASKS & VATS MADE TO 
ORDER + IRON & STEEL DRUMS BOUGHT 
DRUMS RECONDITIONED 





Office & Cooperage :— 











59 LEA BRIDGE ROAD 


Telephone :—Leytonstone 3852 


- LEYTON « E°10 
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Pascall Roller Mills are ideal. Research chemists 
find them to be of inestimable value for experi- 
mental work, sampling, production testing and 
small scale production. 

They will refine various materials such as creams, 
ointments, pastes, paints, printing inks, plastics, 
etc., and are available with either steel or porcelain 
rolls 


PASCALL 


MILLS 


Write for List 64 


THE PASCALL ENGINEERING CO. LTD., 114 LISSON GROVE, LONDON, N.W.1. 

















MERILENE & PEROLENE 
BUILT BY KESTNER 
for Melting * Conveying * Processing and 
Heat Treatment of 


RESINS * VARNISH * TAR * CHEMICALS 
VEGETABLE AND FISH OIL * BITUMEN 


The above photograph shows a Transportable 
Type furnace for a Perolene Plant. PITCH * LEAD °* ETC.. 
Main Advantages— 
High Thermal Efficiency Even Temperature Distribution 
Automatic and Thermostatic Control 
Elimination of Fire Risk No High Pressures 


Kestmer°s Chemical Engineers 


5 + GROSVENOR GARDENS + LONDON -: S.W.1 
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